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This course, the second one to be published xi 
is expected-, tc be a series of instructor's guides in the Single; 
Skills Frograa, is ^^xpected to help neet the need for trained 
operators aetalHorking and i,s designed for use in ^the adult 
education prograas of school district's, in Hanpover Developnent and 
Ixaijolng Programs, and in secondary schools. The genteral ob jectlYe .of 
tl|e. course is to train len. In a coaparatively short tine, to be 
placed as surface grinder operators. The gulde^ consists of an (1)> 
/Introduction, (2) General Job Content, |3) Job Sheets for Shop 
Projects, anQ (4)^ Dranings f or^ Shop Projects. i!he General Job Content 
section lists the' content outline in the' left colun^n and teaching 
points and technlgues in the right colunn. The 17 sjicp pro jectsr ard • 
"Scrlber, Drill Stand, Arbor Pressv Surface Gage, Todl Bit Grinding 
Gage, Ulcroaeter/Borlng Hea^d, £athe Center, Grinding Vise, Precision 
Step Block, 1*2^3 Block, Precision Angle Plate, V-'Block, Parallels, 
Sharpen Thread Tap, sharpen Thread Die, Grind a, Fora lool", and ' - 
Grinding Fixture for Thread Tool. The job sheet for each proj^t 
lists operator's^ job title, project naae, tine , needed,' related 
dravlng nuaber, perforaance objectives, operations, egulpaent^ and . 
aaterials needed; these ^a re fpllowsd by a -tvo^coluan section, the 
left coluan I'lstlngv the project procedures and ^he right colunn 
containing techniques and related lii^ozjBation. ^he^final section ^ 
contains 55 drawings. (HE) ^ - ^ 
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TEACHER\EyAUJATmii OF SURFACE GBINDEH gPERATOB 

The curriculum guide oontaining this form represents a new format. The 
piarpose of this evaluation is tg obtain your reaction to this format. This 
guide is the second to be published in the Single-Tool- Skills P3;;pgram, a 
series in which publication of several more guides is expected. (The first 
one, published in 1972,1 viSis Engine Lathe Operator .^^ Additional "copies of 
these curriculum guides; may be obtained by school officials from- the 
Publications Distribution Unit. > V, * 

i . ~ . — •■ 

AFTER C(»1PLETING- THIS FORM RETURN IT TO Bureau of Occupational Education 
Research, New York State Educatipn Department, Albany, New Yo3<k 12224. 

EVALUATE THE FOLLOWING COMPONENTS^ OF* THE ENCLOSEp CURRICULUM 
GUIDE BY CHECKING ONE OF THE COLUMNS AT THE RIGHT FOR EACH 
ITEM. 



1. The approach as explained on pages iii and iv. 

2. The total allotment of 96i hours (on page vii) 
as suggested time and not a requirements 



1. 



\ 1 • f > ■ - ■ 

The time shown for each job {pages va and vii) as 

an adecjuate average « 

The clarity of the Introduction on pages 2 and 3. 

Inclusion of the content of the PROCEDURE column in 
each job. (See pages 13-17, for example.) 



.3. 

4, 
5. 



6. Incluision of the coik^nt of the TECHNIQUES AND 
RELATED INFOLcoltunn in each job. ^ 

7. The looseleaf tear-out binding method-: 

8. lie ind^pth treatment of shop jobs rather than 
lav'ing more Shop jobs without dejtails. 



•3. 
4. 

5'. 

6. 
7. 

8. 



VERY, 
GOOD 


GOOD 


POOR 


X VERY-. 
- POOR 












1, 
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ANSWER THESE QUESTIONS: 

9. ^e there s.eri-ous flaws in the content of/the Introduction 
on pages 2 and 3? {If your anlwer is "Yes," explain in , 
the blank space on the next pagfe.) ' / - 9. 



YES NO 



J/ 



Id. 



. . ■'■.-I'-V- ..V'. t. •••^ * ■■ ^- ■ - . . .-/j^" 

Do you' feel ttiat the^ime allotments on plages vi and vii^ | 

are sufficient for tainimum training to insure employa- j, 

bility in the .particular skills area? (If TOur answer isl 

"No," explain.) j 



j/10. 



11. If you had algjoup of men to train In operating a s|jr- \' 

face grinderi^would you find this publication helpful?; v ll!' 



) 



If the answ^flt^o No. 11 i^ , "Yes," mention the parts of 'tlitf publication that 
i^ould be Aost helpful. {}is^ the blank space below or a separate shpet of 
paper.) If th6 ariswer is "No i^' explain what is lacking ia tl\fe publication. V 
^Also givp^any other explanation needed. ✓ v 



^ _ ■ ^ 

12. Do you know someone who should have received this | 

-turiiiculum guide but has-npt? (If so, give us his hamej 

and school mailing address:) | 



YES NO 



12, 



Please use the space below to explain any^ items above that rjeed e3^1anation 
and to add any other comments you have. Ident:^fy each explanatiorl and * ' 
cqj^ent, if possible', with the number of the item it applies to. ] Be; as 
$peaific as possible. Use Ian extra sheet of papex , if necessary. V ; 



CATEGORY OF EVALUATOR (Mark more than one category in each 



Program. Type • . 
^ Secondary school 
" Adult program 
3 MDTA ^ , 
^ Community 'college 



Your Full -Time Ei|iployment \ 
~- Teacher 



School {ulministrator 
Machine shop worker 
Other CSpecify.5 ^ ^ 



OPTIONAL :/Najne (please print) 



Name/and addres's of the school where you teach a shop course, (or ^^coursesj 



ist xf applicable.) 



Date form filled ia> 



> r 
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The Supfade GHnder Opevfitov course coiltained in this, book is intended 
to help fill the need for mei| trained to operate machine tools. The back- 
grounds of those who enter the course will cover a broad range of qualifi- 
cations, but it is likely th^t many men With little education or experience 
will be included. Completion o£ this course alone, obviouslv will not make 
anyone a full-fledged machinist . ' •* • • 

This course is the secoi>d one to be published in what is expected to 
be a series of instructor's guides in the Single-Tool Skills Program.'* (The 
first one,\Engine Lathe Operator j ms published in 1972.) Although written 
primarily as an adult course, the secondary level teacher can use the. 
content in 4 course he might develop ^or his students. It was produced as 
a joint project of the two curriculum; bureaus named on the title page. 

The Single-Tool Skills Program is one of the programs in a broad plan 
covering machine industries occupations. .The original plan was conceived 
hy Robert S. Hunter, former associate in the Bureau of Trade and Technical 
Education. A number of teachers were involved in the overall planning for 
machine industries occupations, and also wrote material for the course 
guides. They are Elek D. ^Csont, . Seneca Vocational High School, Buffalo; 
Jack Grossman, Alexander Hamilton High School, Brooklyn; Alfred Kagan, 
Sewanhaka High School, Floral Park; Gilbert Pultz, Jefferson Vocational ^ 
and" Technical Center, Watertown; William G. Stewart, North Senior High 
. Sdiboli Binghamton; William F. Tiedemann, Central Technical High School, 
Syracuse;'^ and Joseph Waldinsperger, College of Continuing Education, 
Rochester .Institute "of Technology, Rochester. 

• ' - ^ ^ ^ .. . * ■ ■ ' ^ 

, * Other members of the State Education Department took p^rt in the over- 
all planning, an^ ;in^th#^further detailed planning which resulted in the" 
production, of this put)lfcation. They are E. NOah Gould, associate in the 

^ Bureau of .(Toritinui^ CurriqujAim; G. Earl Hay, supervisor in the Bureau of . 

CuTTxJ^nx^; EdwarihShattuck, former associate in the Bureau of* 
Trade and Techriical Education; and Charles A. StebbinsV associate in the 
!(ast -named .btireau. ^ ^^^^ 

Messrs. Kafe^, Pultz, Stewart, and Tiedemann vrrote the Surface Grinder' 
Operator coxxrse ^contained in" this booklet i Mr. Gould^directly supervised 
the writing and edited the manuscript, and is in general charge of the 
Single-Tool Skills series. 

. ^ HERBERT BOTHAMLEY, cHe/ 

. ■ Bureau of Continuing Education 

^ ^ ■ \^^^^^^^^J^U3f^ Development 

GORDONS. VAN mOH, Director . *^ ^ ^ 

Division of School Supervision - 

, .* ■ ^ ■ ■ / . ■ ' '■ ■ ■• ' 



^ ^ TKuMft U tie ^9U(w€t0ft 



for trained operators in metalworking. ' The course is suitable for use in 
the adult education proj;rams of school districts, in Manpower Development * 
and Training programs, and in secfondary schools. 

• Anyone who completes this* course successfully will be qualified for 
an entl^-level job as operator of a surface grinder. / After coinpleting tiie 
course some students may go to .other single-tool courses ai}d become 
qualified to operate more than one machine tool. It is e^iFen possible that 
a student wLth outstanding ability>^by completing the courses for several 
machine too IS, could become a machinist. . . ^ . . ^ 

Hie 17 shop projects in this" course are listed on pagbs vi and vii. 
There is no requi^ment that any* student complete all projects, or even^ 
all jobs within any project. The instructor may determne which projects 
and jobs a given student should complete, and may if he wishe^use others 
not included in this book. 

The teacher for this course would ideally bef a person with not only 
good training an$l experience in machinist skills, but also several year? 
of teaching experience. The best sources from which to dtaw teachers 
are the faculties of schools' giving machine tool coijorses, and the ranks of 
those employed as machinists and supervisors of madiinists* '\ ^ y 

Adult education directoM,^ occi5)ational education^dirfectors. Ire 
teachejb* who»h%ve any question^ or comments should direct them^ to either 
the Bureau of Trade and Technical Education or to one of the bureaus named 

•on the, tit le^ page, • . — — ^ . _ „ .. 

tARL 6. BENENATI,%tV 

' Bureau of Trade and 

Techniac^ Education 

ROBERT rf. BIEl^FtLD. Direator ' ' • 

Division of Oaoupational EducfiHon - . ' ' r - ' / \ 
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MACHINE INDUSTRIES OCCUPATIONS 
;SINGLE-T0(3L SKILLS' PROGRAM . 
SURFACE GRINDER OPERATOR COURSE 

SHOP projects " 



Project 
No. 



I/, Scribet ' 

^Job 1. Scriber 

II. Drill Stand ~ 

Job 1. Drill Stand- 

III. Arbor Press ' 
' Job 1. Base - 
Job 2. Rack • 
Job 3. Column 

IV. Surface Gage 
Job 1. Base 

Job 2. Adjustment Bar y^' 

V. Tool Bit Grinding Gage 

Job 1. Tool Bit Grinding* gage 

VI. Micrometer Boring Head 
^^ Job 1. Plate ?^ 
. Job 2. Dovetail Blocks 
Job 3. Dovetail Slide 

VII. Lathe Center , 

Job 1. fctfEHfe Center 



VIII. Grinding Vise , 
Job 1. Bas4 
Job 2. Sliding Jaw 



IX. 



X. 



Precision' Step Block 
Job 1. Precision Step Block 

1-2-3 Block ) . . , 
Job 1.^1-2-3 Block , 



. ,XI. Precision Angle Plate ' 

Job 1. Precision Angle Plate 

XII.AV-Block 3 _ 
Job 1. V-Block . 
Job 2. Clamp 

XIII. Parallels ' 

_^Job 1, Parallels 



vi 



Time 
Chrs.) 



3 
1 
2 



3 

2 



1 

3 
3 



8 
5 



Page 



13 



IS 



18 
20 

21 ~ 



22 
24 



25 



26 ' 

27 

28 



29 



31 
34 



36 



38 



40 



42 
44 



46 



Project , Time 

No , , . (hrsQ Page 

XIV. Sharpen Thread, Tap " 

Job 1. Sharpeii Thread Tap 3 * 48 

XV. Sharpen Thread Die V. 

.Aob 1. Sharpen Thread Die 2| ^ 50 

XVI. Grind a Form Tool 

Job 1. Grind Form Tool for Screwdriver 

Handle 2-52 

XVII. Grinding Fixture for Thread Tool 

Job 1. Grinding Fixture for Thread Tool . 10 54 

Total time for shop projects 96 j hrs. 





MACHINE Industries occupations 

SINGLE-TOOL SKILLS PROGRAM 
SURFACE GRINDER OPERATOR COURSE 

DRAWINGS FOR SHOP PRDJEOS • • 



DWG. 

NO, • TITLE OF DRAWING 

22 Micrometer Boring Head: Assembly 



SURFACE 
GRINDER 
PROJ- JOBS 
ECT COVERED Pdge 



22, 
22. 
23 
24 



27 
28 
29 
30 
31 
32 
33 

35 
36 
37 
38 
39 
40 

41 
42 
43 

44 
45 
46 
47 
48 
49 

50 

52 
53 
54 
55 



1 Micrometer Boring Head: 

2 Micrometer Boring Head:' 
Micrometer Boring Head'^' 
Micrometer Boring Head: 



Plate 
Dovetail 



Blocks 



DdVetail Slide 



25 Surface Gage: Assenibly 

26 Surface Gage.*- Details 



Arbbr Press: 
Arbor Press: 
Arbor Press: 
Arbor Press: 
Airbor Press: 
Arbor Press : 
Arbor Press: 



Assembly 

Gear Shaft, Rack Pad, and Rack 
Table 

Sleeve, Table Pin,. and Cover Plate 

Handle and End 

Column 

Base 



Lathe Center, Morse Taper 
Grinding Vise: Assembly 
Grinding Vise: 
Grinding Vise: 
Grinding Vise: 
Grinding Vise: 



Lead Screw Nut 
Lead Screw and End Nut 
Base 

Sliding Jaw 



Scriber 

Drill Stand 

Tool Bit Grinding Gage 

Precision Step Block 

1-2-3 Block 7 

Precision Angle Plate 

V-Block: V-Block • , 

V-Block: Clamp 

V-Blpck: Clamp Scr^w 

Parallels 

Sharpen Thrfead Tap ^ 
Sharpen Thread Die v ^ 
Form Tool for Screwdriver Handle 
Grinding Fixture for Thread Tool: 
Grinding Fixture for thread Tool: 



Base 

Nut^ ^d Bolt 



,VI 


1,2,5 


59 




1 


60 




2 


61. 


1 


None 


62 




3 


63 


IV 


1,2 


64 






65 


III , 


1.2^3 


66 






67 




None 


68 




None 


69 




None 


70 




3 


71 




1 • 


72 


VII 


1 


73 


VIII 


1,2 


74 


None 


75 




None 


76 




1 


77- 




2 


78 


I 


1 


79 


II 


1 


80 


V 


1 


81 


IX 


1 


82 


X 


'I ' 


■ 83 


XI 


1 


84 


XII 


1 


85- 




2 


86 




None 


87 


XIII 


1 


88 - 


XIV 


1 


89 


XV 


1 


^90 


XVI 


1 


91 


.XVII 


1 


92 




None 


93 



11 



viii 
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• c^As >sh6(!Tj in the Gont^'Ats, this- Surface Grinien Operator , course consists' 
'of^his Introduction, Cenetal Job Content '^(whith explains wJ^t thfe. operator's 
job^ :yiicludes). Shop ^ Proj'lcts^ and^the drawings^ for 'the proj^ts. The course 
covers the operatioja, o£ the surface grinlder only.. * . 

>; .The; joD\for whicji the trainee' would* be qualified upon completxo^i of 
this coUjCSLe is ref errecf to in the DictioiAryj of Occuj^atidnal Titles (linder y 
the co(te'nui^er^3.280) as griMer operjftbr, surface, toot; grincjfer, hand^ 
precivpp grinder, ' ^lirf ace;, rotary-surface griiyier;*. syrface grinder; ' surface* 
grinder ;^.t 00 1; and ^^urfape-^i^lng-macMne han^S * . • . 

.^^;/nie; ^^neral ^objective of^the course!' is to fraio men, . in a comparatively 
short time, to* be placed^ as. Surface grinder operators. The course is nof 
intended to 'give a'broa^ training in ^petalwqidcing, but only the skill' t.o 
. operate one kind of .metalworking to^hine^/ By keeping tM objecti^^ narrow, 
th^trainjjjjfe time isr> kept' to a minimum, and ^he trainees are" m^tfe^ available 
for'|V®trk; witnoi^t a^ong delay. : ^ ^; . J> 

» One important purpose .5>f this course is to Tielp those with very little 

backgrpund. ^me ptereqyisites fbr admission to an adult course shpuld be 
broaa enough so none will be barred who ccSild be made emplo/iable. The i 
operating^ authorities for /each program, ^phool, and schob:^ district hav? 
the respohsibillty for determining the prerequisites for such a course, 

.and can adapt them to ajjy special local conditions. !; 

The minimm prerequisites we suggest for a trained .(and they are not 
mandatory) are thtat he have enough ability to understand -and follow thtf 
coutse instructions {either vritten or oral), so he can,pfoduce the simplest 
workpiece included in the course. Such a train^tf'wtiJL, perhaps, be able to 
qualify onlj^as a production machine operAt«r,^here; all the machine setups 
are made for him. Another trainee with more background will possible gtialify 
for jobs requiring more skill, such as precision sixrf^ge grinder* operator. 

We believe that enough general information about th^ob and mo«^ than ^ 
eno^igh shop projects are included for the trainee to yeach) the -general) 
objective of the course. . All essential surface grinder ski^s are usid in 
the shop projects a* number of times. The schools may use everything in the 
course, they may djelec^'^^wily some df the material, they^^y make change^ ' / 
in it, and they may use other material ript containeda^^fe/ They may'tijso 
determine the length of the class periods, their frequency, and the total 
amount of time to be spent in training.. For those that need a guide: A* 
typical dduit night class runs 2^ to 3 hours, either once or jtwice a week, • 
for 30 weeks. * 

The drawings in th^s course are part of a serially numbered set beginning 
with No. 1, which appears in the Engine Lathe 'Operator course. The numbers 
continue through the drawings of this course^and will be continued further 
in other courses in the Single-Tool Skillsr\Wogram to be pubUshed latere 
Drawings in this course which are also in the Engine Lathe course are 
reproduced here with the same drawing numbers^ Some drawings appear in 
this book which are not needed for the shop .projects of this course. They 
are included here for the convenience of kefeping together all the drawings • 
of an assembly. Those in this publication tun from 22 through 55 of the « 
series. . V 



13 



' ^ fin the drawings all dimensions are in'ip'cKtes unless otlierwi^e > 
^<iridicated. * As a shop projeTct is assigned, to .a student, we^ recommend tfaat 
the instructor give hiihjc^pies of thfe job sheet .an^ applied le drawing^, 
the; pages of ^be book should J)e used as masters for making the copies 
needed|> bilt. thejr must be k^pt clean and shotild not bemused 1^ anyone ' 
working on a m^^hine. " # * . • ( 

Each-Mrawfhg h^s four, blpcks ' fo^information af the bottom, wither the 
^pne at thB upper rigjit blank. We suggest that- the instruptror ha;te the 
student write the^ nurtbexs, of the 'project and jdb for which he i's using tfi^ 
drawing in that blank Space. Each Job Vh^et, haS" the words Unit No. in the 
upper -l^t comerr but no number is giv^. The instructor may wish to write 
^ a numbar in <this -space to fit dn*4^ith his own methotl of 6rgani:^yig his 
^classropm and shQn.'*vfoxk. *. " *• ' ^ . ^ 

Drawing 35 contains tables 'giving several different sets of dimensions* 
* for. the workpieces" pictured. These t^les permit tAe ^insttuctbr to salect ' 
the set of dimensipns which he^finds Ijest for each student or for the \ 
conditions under which his cliass^ 'operates . 

Many of the wbrkpieces on which surface grinding is to be done in this * 
course are those produced in other courses in the single-Tool Skills series, 
such as those 90verin|g inilling,. drilling, and Keaf'treating. (See pages 15 
and 20, .for example.) If a given Workplace is not available as the output 
of another course in his shji^^f^it is. the instructor's responsibility to 
obtai|i the workpiece. He can do this by making it himself o^ by obtaining 
it as the output of courses given elsewhere. 

The job sheets show two references which afe especially recommended 
for the machine work. The bibliography gives the complete citations for 
these two books and also contains .additional references. 

Following are the abbreviations used in the text an^drawings for this 
course. , > 



ACT. 

ACTG. 

jaUM. 

^ASSY, 

CHAM. 

CBORE. 

CRS. 

CSK. 

DIA. 

DP. 



DP 
DR. 

DR.OR [tk. ROD 
EQ. SP. 

FAo 

HD ^ 

HDL. 

HGT. 

HEX. 



actuate 
actuating 
aluminum 
assembly' 
chamfer ^ 
counterboi^e 
cold. rolled steel 
countersink ^--^ 
diamerer 
deep^ / 

diametral pitch 
drill, 
driir rod 
equally spaced 
finish all over 
head 

handle ^ ^ 

height 

hexagonal 



H.S. 


high-speed 


HT. 


height 


. ,LG. 


long' 


LOT}. ' 


length 


MAIL. 


material 


, MED. 


medium 


t PT. 


part 


R or RAD. 


radius 


REQD. 


required 


R.H. 


right-hand 


SCR. 


K screw 


SOC. 


socket 


SPEC. 


specifications 


SPHER. 


spherical 


STL, 


steel 


SQ. 


s^j^ot-e 


TYP. 


' typical 


W. 


width 
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CONTENT bUTLINE ' 



TEACHING POINTS AND TCCHNIQUES _ 



L 



I: 



II. 



III. 



Types 6t Grinders Introduce the varioiis Jcinds of st^fiace grinders : • 

1. vertical spindle^ reciprocating table ♦ 
^ 2. horizontal* spindle, rotary t^able 

3, horissontal spindle, reciprocating tafcle ^ 

Explain that ,the above machine$^ may use the 
electrolytic gxlnding system/ 



'4 



Machine! Parts 




Machine Accesso- 
ries 



A. Toolholding 



Disclose that some typels of spindles are 
1. seal^ cartridge, dii^ect drive 
2.. seaAed cartridge, belt drive * ^ 

Explain that the typey of feed ibchanism^ used f 
for ^etole^,j|tans verse, ^d vertical movements arfe; 
ei^er liyffl^ br "mechanical. ^ 

Note that/ the. lead-»set*ew dials have differeitt . 
"••gracJjaffMons, such sis: .0001", .OOf", and .0005". 



Point out where -locks are located, such as on the 
'spindle head and-t^ saddle. ■ - \ - 

Show the* location o£ the table trip dogs and s,tops, 
^^d how they ^e regulated and set. 

■A- .. - , 

Demonstrate how hydraulic, feeds are set and * 

regulated for cross feed, l|^gitutionai feed, and 

d?)wn feed. 




.Explain that accessories are available for surface 
grinders, such as. 

1. high speed grinding attachment 

2. wheel balancing stands 

3. radius and angle truing attachments ^ 

Call attention to the value of interchangeable 
wheels and quills, for example, in fotm grinding 
and grinding of work in confined areas. 



Work holding 



Mention the use .of segmented wheel chucks and the 
advantages of segmented wheels for vertical spindle 
surface grinding machines. ' 

Develop an understanding that vises of both plain 
and universal design >are available. Explain chucks 
designed for flat npnferrous nfetals. ^ 

Point out that there are auxilary tables available 
for mounting work; Such tables .permit the grinding 
of plain or cconpound angles. 



Mention that the tables referred to above are 



■ / • 

TEACHING POINTS. AND TECHNIQU$S 

livai lab le 'with angurax graduations' or sine table 
•^)rovisions^ ahd'^^ay be equipped with magnetic 
chucks, ' w 

Explain that there are other work holding devices 
available; such as ^ indexing centers, fixtures, 
steel anjgle pla\eS^^ and V-blocks. 

"Point out that there are yarious types of m^[neti 
,chucks/such.«5 pepaanent and electromagnetic^ and 
thatvthey are either' rectangular or round. 

State that sojpe^of the^rinding whtfel abrasives 
^^di^pond/ aluminum oxide; and silicon ca^iHe/ 

Point out that there aVe standard shapes of 
grinding wheels, for example * ^' 

1.. type 7, wheel jrecessed^on both s^des ^ 

2l type 1, iplain straight 'wh6el 

Further discuss the composition of gitnding? 
wheels> including > 
1. ijTit size • ■ . " . ; ' ^ 

bonding materials ^ ... 

3. staructure - 

4, grade , . 

Call attention to the fact that grindingymeels 
are sited by Hole diameter; width of face, and 
opts ide diameter . 

Demonstrate the proper procedures for mounting 
grinding wheels, such as disk type wheels, dia- 
mond wheels;, and plain vfheels. 

Show how large diameter wheels can be balanced, 
using a balancing stand. Indicate th^ some 
grinding wheel spindles have a built-in balancing 
system. 

Emphasize that for wet grinding you should allow 
the coolant to flow on the wheel when dressing. 
When grinding is done dry, the wheel must be 
^dressed dry.- Mention that manufacturer's speci- 
fications for dressing diamond wheels must be 
observed. 



Interpret the meaning of diamond wheel terms, such 
as concentration, bond^ and grit size. i 

Discuss the differences in dressing, truing, and 
shapihg grinding wheels by various methods. 



CONTfeyf OUTLINE | TEACHING POINTS AND TECHl^IQUES 

Differ^nti^^Je^etw^ th*: various types of wljfeel 
, dressers^.andptbeir application. Present as ' 
example;A \ / 
c 1. ^rasive wheels or sticks ,j ^ 

. 2. mechanical precision dressers, ^ - .\ ^ 
3. diamond wheel brake' dres jets ^ 

State the importance of truing^a'^^Mnd grinding 
. ^ * - ' wheel with an indicator. 3 

^ X^/i^,, Explain the principle of crush wh6^1 dressing 
""^^h/^ ' ^^^^ applieidL^j^fbim grinding. Elaborate on scot^ 
% V^Y^*^^^' related items^ch as • - / 

. • ' 1. crush wheel size and composition ' ^ 

2. grinding wheel Aypes ^ ; \ 

^ 3. speeds and feeds f 01* crushing or ^'g^^ 

■ ' . , ^Jl'urnish grinding wheel selection charts and show.. 

• h6w; they are applied in the selection c(f a. 

* / , grinding wheel f^ a particular grindinjg pr^ 

v.. \ \ Measurement and ^ List land ekplaim the yario^ 

^Inspection , tools. Suggest that these could include 

,^ ^ micrmet^s (calibrated .in .0001"^^^ 

\v comparators^ an4 profil'dneters. . ^ 
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* , Call attention to the fact. tHat optica^ ccxnpara- 
^ / tors are availably in various iftagnifications, ;fo^^ 

* 0xample^ 16 power and .SO power, v 

VI. ' Blueprint Reading Introduce and cover all necesssrJy blueprint srea^ 
- \ F6r #xSmple ' 



V 1. theory of orthographic projection 

.2. language of lines 
• ' 3.* sectional viewsr^ * 

4. tolerances ' ^ 

5. symbols : " / 

VII. Speeds and Feeds ' Define thjB^ meaning of siirralte speed . i relation 

to grinding wheels, fiiscuss proper crossfeed 
• ' rates tor rough and finish grinding. 

y Consider and compare the depth of cuts that may 
: ^ be taken on vertical spindle macMnes and hori- 
< ^^zontai spindle machines. 

. k . • ■ ^ 

'^^i^'^t ^ Continue by explaining how longitudinal or rotary 



tab4^- speeds rjwill^af f eat^^idnc^ 
surfac^ finish. 

Discuss th(B fact that the amount of contact area 
on the workpiece de^^rmihes wheel composition 



EKLC 
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Tpfade Mathe- 



Coolants 



Care and Main- 
■ tenance 



• TEACHING POINTS AND TECHNIQUES ^ ' . . 

selections. This affects hariKess, grit size, and 
structure. , 

Point out thg;t rotary grinders have variable table 
sp^rds and in-feeds 

Introduce and cover all nbcessary trade mathematics, 
such ^/ ^ ^ ^ * 

1. swface speed foxvQilas 
f 2. r.p.m. fonnul>s> ^ 

^. trigonometric fu(||jjtionsS 

^ Pielent information -^e^^ingy^the iise and kinds of . ' 
cutting fii4ds-a|(d ti^^ advantages of the ' 

cutting fluids , i^y^aJLas high; cuttlpg speed, , good 
surface" finish^, arid longer tool lifeji^ 

Establisl;uthat someif fteictions of cutting fluids ^ 
are 

Point out where thfe cpolaht flpirs]ii^^ be directed 
in relatiwL^Q Wofk tod g^ Wheel. - 
Continue bpexp^ dirty cool fiuit Ki lit v 

v^ffect/ the surface f^ leaving scratch marks ' 

on the* ^ob'. - V * ' ; " . 

Expli^in the ratio of water ^soluble oil concen- 
trate in mixing spltible coojim 

'* " ■ . - ■ . , ' ' ■ • 

^ Tell about directing coolant flow by some methods^ 

such as 3ptay mist ^ flush C"^^^ the 
wheel. , ^ 

■ ■ . - • ' ^ ■ • ■ ' V- ■ , . ,. ■ ' ■ ■ ■■ 
Provide some information concerning the c^re and ^ 
maintensmce of the tyj^e bf jsurface grinder in lose., 
cdvering ' ' : 

1. Cleaning of machine " r 
2^ cleaning of chucks 

3. mounting of wheel sleeves >v 

4. making machine' adjustments * 

Utilize the standard operations and repair^ manual 
for maintenance information on the grinders^in use^ ^ 
It includes, for example, fubrication, ^nd how 
the wiieel spindle is removed. 

;„ . f tf 1^^^ the_coolM 1 ter mus t be kept clean ^ 
: to bb tairi goc^ cool an trf low^^^^^^^§^^^ finishes on 
J work surfaces. \ 



Cite the procedures |far ■ 'resui*f acing a magnetic 
chuck. Include the metHod of checking the chuck 

19 ' ■ \ ' ■ ■ . 



CC3NTPNT OUTLINE 



.XI; 



Safety 




\ ■ 

TEACHING POINTS AND TECHNIQUES 



for ac 



^racy 



with an indicator. 



XII. Trade Terms 



XIII. Operations 




Show how the guide rail tis giroimd parallel wijth 
the work table and deoKmstrate how <tas;heck it 
^with^an indicator, v 

' ■ ' • f . ; 

/ Note that magnetic chucks not in use shoSld be 

throughly cleaned ana greased' to pil|ptect the 
ma^e.tic poles from di^i^t aiid jdoistu^e. Mention 
that light burrs on magneticjd^ckf can be 
remoo^ed by Jiand stoning. 

Introduce the/following safe working practices for 
operating grinding machines: 

1. Wear close fitting clothes. 

2. Kfeaar safety; glasses. \ , 

3. ,Mak)d sure all guards are ir^^^place. 

4. Keep hands away from moving^ pc^ 

5 . Kjiow how to operate the cont; 

D i s cus s ^ particul ar dangers ^ 
. the surj^ce grinder /sue 
1. Mak^ure that tixe^^ 
the ml^et. Block 

It piece?^^^^ ^ 
. Jake 

mounted ind ha^ no f law^ 

3. Never £fttebpt to clec 
or mpu^t- or remote wc 
is> out'^iii^the- way^^^ 

4. Always 

actions',^|rom th^^^ pf ^the 

machine^^to avoid flying^articies. 'H;" 

5. Know thai:' the wheel ^^ c^^ the work before 
s tar'ting • the grinder'^ _ 

6. Be sure that you kn6w)l the safe Operating 
speed of Ij^e wheel y6ii\are using. * 

Expl^ln^l teiwi? which are pertinenr*^ this 
,unit of ue course/ such ks sparking out» 
glazing/ cmd loading. 





^fnless \he wK^l 



Grinding flat 
surfaces 



Show how to properly place material on the magnetic 
chuck to grind a flat surface. 



Point, out that long thin piedes 6f work are best 
set diiagonally-^across the ^ chuck, ^an4 that alter- 
nately tiurning the piece over and making light ^ 
cuts wiljl' reduce the chance of warpage due to heat. 

20 ^ ^ 
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Demonstrate how to iiscj^jiagnetic parallels on a 
/vise when grinding wo¥1q)iece of unusual shape. 



r^lel 



Grinding Tel] 
square -piece 



B. Parallel sur- ExDjr^in thitf work can be ground parallel by 
face grinding AMiripiis methods^ sudi as 

1. holding direcj^Jy on the magnetic chuck i 
^ 2. holding in a Igrinding Vise V 

^ . j 3. clamping an^ 
■ 4. lising, doubi^fac^ nS tape * V 

Mention the use of magnetic parallels i.that are 
^ set on the magnetic chuck^ ground parallel, and ^^^^^^ 

- ^ vj then used as. the surface for mounting work. 

-about the pr^edure for ^quarj^ re^i^gui^ 
icq^ of work UM^ig precisioii grinding^ 
angle plateS^ arid s^uariljj^ f ixtU];|^ . 

• Caution the students to remove all burrs. before , 
* making the(^next setting di>^the MWi^rijrdevice^ 

' I Minion, the use of a V-blocH jfor gtindilifi^^ the end 
^^'^-ex a round ^ece of work sq^re. 

Angular ' ^ Suggest tAat the fdl3|>iring hold devices may be 

grinding . used to grind ahgula^ surfaoeii|f fixture^ tool4^ s 
maker's vise, magnetic sine tt%le, and angle . 

■ • : • • p^^^^- ' ^ ^ c 

'.■,-<■■■.■- ' • * - . ' . , \ - 

' Explain that compoimd angles are .ground 'by the« 
use of a expound 11^* ar t?ible; equipped wi^ a 
magnetic chuck/ , '* 




D is cussTOe vices for, form dressing a grinding wheel, 
such 'as ^ . ' , 
^1. radjLUs and angle wheel dr'qsser 
21 template fojhn dresser . - 

3. optical form dresser 

4. crush- form dresser - %. ^ 

Continue by stating that there are two types of ^ 
template form dressers:: those mounted on the 

spindle and those mountecl on the table. - 

... * . 

Side grinding Demons tra[te how side walls can be ground by under- 
cutting the sides of the grinding wheel. 

Gv"Cutof f ^griri^^ 

ii^g/ off by using a resonoid or rubber wheel. 



H. Cylindrical ^ Point out that it is possible to do cylindrical 
grinding ^ grinding operations by mounting an attachment 



COhfTENT OirTLINE . ' - TEACHING POINTS AND TECHNIQUES 

designed for this type of work. 



I. Iniemal ^ Discuss various operations that ^an be performed 

grinding / internally by the use of the high speed surface 
' grinding attachment V These inclM^ 

^ " grinding slo*^ and surfaces yhich do not 

;^ . ^ . , ^ ^—^permit "the use of a^large wMel / 

• ^ 2.. grinding internal radii , 

3. blending radii to an angular oi^straight 
^lane': '■ . ,, ' ' • 

. . Show Aow the fixture, quills, and grinding 

'\ ' are Diountedoi - ; w 

' . ■ ^ • ./-V-- ,V ■ - ■■■ 

J. Cutter • ^ ^ St^e that cutter grinding 1^ 

grinding ' grinder v Mention iJie follpwing^ e^ 

1. form grindi^/lathe^tbols^^^^^^ 
•* iS^ . 2* grinding^ tools for turt 

' • 3. grinding milling Glitters (wi^^ 
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Continue by showing that tools. 3^ taps, : 

reamers , and form cutters can Be ground using 
index centers. ' ' 



■D 
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operator^ 8 Job Title: Surface Grinder OperatfOr 

Project Name: Scribe)^ "^\^ 'f 
Joly t^ame: Scriber * D.oIt. Ho. 603. 2fi^ 

* ^ ^ Time: 3 hours > 



Performance Objectivee: \ - 
Using only ihe equipment! materials/ and * 
operations listed here^ the student will be able 
to produce the piece shown on the drawifig in 
accordance with the time and accuracy reiquire- 
ments specified. After completing t^isjjpb the 
student will be able to complete simi^ jiobs. 
with like specifications. \ . 

^ ^ \ '' " ^ 

Equipment: 
Surface, grinder 
Grinding whedl 
rDiaiQond wheel dresser 
Angle plate ^ 
Sui»face gage 
Indicator 



Selected references i * 

Krar. 4 Oswald, Grinding Technology • 

McCarthy & Smith, Mctchine Tool Technology s 3d edition 



Protractor. 
Micromete^ 
Oilstone y 
Parallel clamps 



Op^ktiona: • 

1. Wheel dressing 

2. Parallel grinkling 

3. Grinding ^quarp 

4. Angular grindijljE 



MaterUile: ^ 
High speed-tool bit 



ill 



X 2f" 



PROCEDURE 



TECHVMUES AND RELATED INFO. 



1. Sejlect stopk and deburr. . 

2. Mount and dress grinding whe|p sharp 
and true. j 

3. Locate part on ctfifilckv with 
wheels and grind to clean up surface.' 

4. Revers^e part and grind opposite side 
to .245** dimension. 



5. Obtain angle plate and parallel 
clamp and set up so ungrotmd side 
protrudes above tpp of angle. . 

6. ' Grind third s^de to clean up. 

4 

7. Locate piece on magnet on third 

""^^^urf ace and-g r i nd" fo u rth^side^^ 
to •185*'dimension. 



2. . Use shop practice for dressing 
wheel. Suggested wheel is 
A46-18V. 

3. Use iight^ d^wnfeed^ maximum 

. of .001*' per cut^ to prevent 
overheating part. / 

4. Take a reference cut across^ 
second side^ remove part^ and 
check With micrometer to hold 
finished size. Have wheel 

' out of the way. ^^"^ 

5. Use surface gage and indicator 
on surface plate to make ^ / 
part level for grinding. - ' - 

6. Set wheel to spark contact 
and use light cuts. - 

7. Spark contact and take a ref- 
^-^^^eretrce^grindi-^Remove^^ 

chuck and check size' with microm- 
eter to hold finished dimension. 
Have wheel out of the way. m 



*Full reference citations are given in the bibliography. 
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PROCEDURE 



el. Ob taii^ angle ^ late and clamp, tlien 
set up workpi.ece to griild sharp 
edge to a 65® angle. 

9/^)^emove burrs with stone- and submit 
for inspection and grade. 



TECHNIQUES AND RELATED INFO. 



S. Block the work with' parallel 
blocks to hold securely, and 
' use very light finish to • 
grind sharp edge at 65** angle. 




■ V 
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Vpit No'. ' 
FroQBot II 
Job No. 1 J 
Draping No. 42 



■ ■•■V 

OpeTator^a Jo3 Title: Surface Grinder Operator 



• ProQect Nam: Drill Stand* 
^^pib iltofe; Drill Stand V 



iJiO.r. i^o. 603.280' 
ytwgr^ 4 hburs 



PerformanqB^Objectivee: 

VsijLg only tlie equipinent^ materials » and 

operations listed here^ the stxident will be*, able 
'\%o produce the piece shoim ov) the drtiwing in 

accosrdaxice'; with the ^time' and actura^y ^require* 
^jnents specified. After conpletinglttis the 

stOdent will bei^le to complete similar job^ 
> with like specif! cal;ioni;. ^ ' 

pquiptnent: ^. ^ . . ;* - ^ 
Surface grinder ; * 
-'<hri^ wheel '■'■iSt^^^tviLe-'' v 

Tilting vise w 
Diamond wheel dresser ^ a 
Square 



OperaHone: * 

1. Surface grinding 

2. Angle grinding 



Cast allimiiiwife - 

[' worljpiece ;«bm^ m^^ 
and drilling operations y 



Seleoted referenoea: ■ 
Krw ft Os^ifA^ji, Gnnding Teofmplogy ,^ . " 

McCffrthy & Sn^th, Machine T(X>1 T^okfuhogyi^^j^^ 

~ TECHNIQUES AND RELf(TBB<lho. 



1 . ^ J&urit straight wh^el . 



2. .press whe^JL. , ^ 



5. Set iip to grind the bottom 
surface of the workpiece. 



4. Grind ^the bottom surface. 



5. Set up 4fej|^^^rip5l' one adjacent side. 



1 . I" X No . 37C24-.KVK wh^el is^ 
^ recommended. v ' 



3. Place the workpiece in the vise 
with the bottom surface up. 
Place the vi5e on the magnetic 
chuck to grj^d the wor]q)iece 
lengthwise. 

4. Grind to clean up with' a good 
finish. • 

5. Leave the vise in the samerpo- 
sition as in the previous oper- 
ation. Place the workpiece in 
^I^^Y^ff^^i^h ihe bottom fin- 
ishedVsurface against the solid 

- jawv -ai)d-ar sheet -of^aper ^ b e ^ 
tw[een to prevent scratching the ' 
finished surface. 
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TECmiQUES ASP BELATED INFO. 



6. Qtin^ tlje ad|^eht side. 

7. Set to grind/^^one end. 



8. Grind the end. 



9*1 Set irp'to grind the Other end. 



. (kind the end. 



11. Set up to /grind the tanfinished 

side sixrface. ^ 



12. Grind the side. 



13* Set tip to grind the top surface. 



14. Grind the top surface. 

15. Set up to grind one long beveled 
edge. ^ ' 



On all isettqp operations t3ic 

between jeach finished surface 
of the workpiece and the vise. 

6» Grind to cl^an up With^a good 
finish. ♦ 

7 ♦ Leave the vise^in the. isame po^^^^^^ 
sitioh as in thfe p(tevi6iis <^ 
ation. Plaice the woT%^ 
end witii i^e ^f inis 
isuarface agadhst ti^ 
and thej f^ 

at ri£^t iangles to the surface 
^ of thie magnc(tic chudci^^^^^ ^^^^^ ; 

8. Grind tp clesdifct:^ with a good ; 
' finish. • ■ ' . . ..• -.• 

Leave the vise in 
/ siticm fiis in the pr^^ ! 
ation. I^iace vflie;^^ 
of the- Vorkii^ece^^'d 
vise^with tiie bottom^ "th^i . 
workplace againisl^^ 1^ 

107 Grind to the ^ovei^Ilidl o;f 
6" ; Pres$ the Whe^i^ 
essafy to pbtaiiiv a . 

11. \ Leaye -the vise in the s^e po^- : 
^sition. as abbyevi the 

:>pttom of the wbrkpiece against 
le solid jaw wit^ the -finishexl 
kid^ dovm in/the viis^i^^ 

12. gAwJ to a^w^^^ 

\ ' ■ ■ " ■ . 

13. Leave the vise In the same po- 
sition as abpve. Plape the 
side of the workpiece against 
the solid >aw with the top sur- 
"Face up. ' 

[rind td an overall height of 



IS. Leave the workpiece in the same 
poisition as in the preceding step. 
Tilt the vise to an angle of AS^. 
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17. Set up to ^ind the second long 
beveled ^ge. 



IB. Grind the s econd long beveled 

edge to X 45^^ 

19. Se% up to grind the bevel on one 
end. . 



20. Grind the x 45® bevel, 

Set 
opposj 



21. Set up to grind the bevel oh th^g 
)site end. " 



22. Grind the x 45® bevel. 

lb 

23. Remove all sharp edges and submit 
for inspection and grade. 



l7. Turn the workpi^e in the vise 
, 180® so tirat the second long 
beveled edge is' in position for 
grinding. |i 



19. With the vise in the same position 
as in step 15, set the workpiece 
on end in the vise. 



21. Leave the vise in the same position 
as in step 19,: Set the workpiece 
in the yiise with the finished 
end down in the vise. 
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'Unit S^. 
Project III 



Operator's Job Title: Surface Grinder Opera^r 
Project Name: Arbor Press 



Job SOi~ 1 ' Job Ham: Base- 
ppcmna Hoe. 21. ZZ 



D.O.Ti lto. 603.280 



Jim. 



S'^hours 



Performance Objeotivea; 
Using only the equipment/ naterlals^^- and 
<^erations listed here^, the-st^ent will be able 
to produce the piece shown on the drawing in 
accordance with the time and accurncy require- 
ments specified. After completing this job the 
student will be able to complete similar jobs 
with like specifications. 



----- 
OperaPipnB: 

1* Flat^^ surface grinding 
2 . Side grinding 

3. Wheel dressing . 

4. Fitting for assembly 

5. Angular gyindiAg. ^ 

6. Angular wheel dressing 



Dial indicator . 
Mill file ^ 
Sine bar i 
Gage blocks . 
Angle wheel dresser 
i" parallel 



Eqwprnet^ ^ / MoLteriale^ 

S ace grinder Dial indicator , ^ CRS C1020, 

ding wheel 
ond whee^ dresser 
Angle pl^te 
Parallel^lamps 
Surface gage 
Steel rule 

Selected references: 
Krar, & Oswald, GHnding Technology 
•McCarthy & Smith, Madhine Tool Tedhnology; 3d edition- 



1" X 3" X 



\ 



PBOCEWFE 



1. Select part and remove all .burrs. 

2. Select and mount grinding wheel. 



TECHNIQUES- ASP RELATED IHFO. 



2. Suggested wheel is 2^A46-J 
8VBE. 



ERIC 



3. Use shop procedure to dress and 
true grinding wheel. 

4. Clean magnetic chuck^ locate 
large flat surface of the 
workpiece flat in center area^ 

and turn on the magnet . ^ 

5. Set table stops to correct positions 
and set crossfeed for medium feed. 

6. Start the grinding wheel and lower 
the wheel head imtil the wheel just 
spark^s the work. 

7. Start the table travel and feed the 
entire width of the work. 

'8. Grind to clean ^p; take off .OOl"' per 
cut. 

9. Stop the table travel and oove the 
wheel out of the way. / 

10. Release magnet^ remove work ^ and 
cleail chuck. 4 
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4. Be sure chuck is clean and 
has no nf cks or burrs on the 
suri^ace. Check magnet for 
holding power. 

5. Wheel trtivel should be about 
1" beyond the ends of the ^ 
wprk. 

6. Have wheel revol^ng when it ^ 
comes close to the workpiece; 
make contact at the high point. 

7. This checks for high spots. 



9. Never try to handle work 
close to the grinding wheel. 



PBOCEDim 
^locate pkrt on ground suipface and- 
i.nd other side parallel^ dowQ to 1' 
dfhension, _ ^ __ 
ReSbve part from chuck and deibur 
sh^fT^ edges. 

13. Set up to grind the sides of the 1" 
slot as follows: Place the workpiece 
on the surface plate and claiqp to a 
suitable ajigle^ plate with two cl^ 

14. Us^ shop practice to undercut the 
grinding wheel for side grinding. 



15. Locate the £uigle plate oil the 
magneticfchuck and grind ..OlO" on 

' one side of*the 1" slot. 

16. Reverse the ^glf plkte on the 
magnetic chudc and. grind the other 
side of the Slot fi|^ the mating^ 
part. . ^ 

17. Remove workpiece from the angle 
plate and deburr sharp ^edj^es; 

18. Set up sine bar to 37®. Position 
5^' side on sine bar and clamp to 
angle plate. •* 

19., Grind the angular surface to 
^ X 1'^ dimensions. 

20. Reverse part/position other side 
on sine bar, and clamp to angle 
plate. 

21. Grind sec^d angular surface to 
X 1** dimensions. 

'22. Rqmove^^part and deburr shaip edges. 

23. iS^et 1^ ahg^^ " 
dress wheel to 45® angle. ^ 

24. Locate part on magnetic chuck wj^th 
a parallel against the back rail 
and grind the 45® chainfer on top 
edges. , 

25. Remove all sharp edgeJ and submit 
for inspection and grade. 



TECHNIQUES AND BELATER ^ FO: 



13. Use iparall^ls if necessary 
to elevate the i*' slot above 
the top of the angle plate^^^^^ 

14. Use hand held i^ete dresser 
9r one located on magn 

chuck to unrfetcut ^ 
^ idiieel. (IJo. 12 iish wheer^^ ^ 
ma^ be substituted.) ' Avoid: 
f lyii]^g parti^ - 

15. Use the biaidc^^ the 
magnetic chiick. for proper 
alinement. 



17. Cleian magnetic chuck ^^^^^ 
angle plate . 

1 8 . du»(^^^ali^ careful ly • 

■ plate./' ■ 



24. Use parallel to aliije work- 
edge for ea:ch chaittfer. 
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Unit 1^0. 
Projeat ur 
Job ^ No. 2 



Operator's Jqb^Title^ Surface Grinder Operator 

PrQjedt Nemr Jki^o:^ Press : 



■■J 



Job Ncme y Rstck .1 



P^O.r. iVc?. 603.280 
1 hour 



Using only the equipment^ iDateixlal4> ajid / 
operations listed here «|^^;the.|tud )>^^able 
to producj^ the piece sjlc^ on^ !^ drj^mring in 
accordan^b with the tine and a'ccuraco^^ 
ments specified. After co#feting^^ job the 
student: ^i 11 be able io coiqplete sj^lar jobs 
with li^ specifications. 

■ ' ' ' ' ■ ' ■ ■ 

Bqidpment: . * 

Surface-grinder. 
Grinding wheel 
Diamond wheel dresser 
1" micrometer 
Mill file 



1. Wlheel dressing 

2. (hpindiiig parallel 



Matepiala: 
C1020, 



piece j^tmi Mlling machine 
operation' 



Selected peferenQee: \ 

Krar & Oswald* CHnding Technology 

McCarthy & Smi|^» fhchine Topl .Tec^nolagys 3d editicm 



TE(mNIQUES MP ihLATSD ISFO. 



1. Select part and remove sharp edges. 

2. Dress grinding wheel ^sharp and true, 

3/ Loca^ pa^ aiid 
grind first side to clean up ij' 
dimension. * / 

4. Locate ground sxirface on magnetic 
chuck and take a reference grind. . 

5. Grind part to yg" dimension. 

6. Remove sharp edges and submit for 
inspection and grade. 



2. Wheel .'23A46^J8VBE is recommended 
Use shop practice for dressing 

wheel. 

3. Check inagnet^^^^^ nicks v 
or burrs. 

4 . Check iize. with, micrometer to 
es€ablish amount to grind for 
finish/ 

5. This jwrt , will be iised lis a . 
gage to finish grind the column 
slot for assembly. 



Unit No, 



Operator 'b Job.^fitle: 



Surface Grinder Operator 



Project 111 Projeot Name: Arbor Press 

Job No. 3 :~ Job Name': Column ~ " " ~" d.'O'Zf rNd, 603. 280 

Drauina Nofi, 27.52 r£wej 2 hourfe 

'Pex'formanoe Objeativee: . ^ - OpevaHons: 

U9ing only the equipment, natiMfi^^ 1. Wheel dressing 

cfjferationis listei? Kerp be able 2. Side 'grinding 7 

to produce the piece shown on the drawing in 
accprdance with the tine, and accuracy require^- 

. mints specified. After cdn?)leting Ihis J 
student will be able to^ complete similar jobs 

' With like specifications. 

Equipment: . 

Surface ferinder . * 1" Micrometer , 

Grinding wheel Parallel 

Diamond whee!i^ dresser Mill file 



Itateriala: 

CRS C1020, 1" X X 6" 
piece from milling machine 
operatio|^ 



Seleoted^refereriae^B: 

Krar & Oswald^. Grinding Technology 

McCarthy & Smith, Maohine Tool Teahnologys 3d edition 




PROCEDURE 



TECMIQUES ASP RELATED XNFO. 



1. Select part and remove sharp edges. 

2. Dress griiiding wheel for side grind- 
ing in a -fP' slot. 



3. Clean magnetic chucks locate parallel 
against back rail> andg&ount workpiece 
against parallel. * -r 

4. Grind one side of slot to .281" wall 
thickness « .62S" deep. 



5. ' Reverse jpart on chuck/ locate parallel » 

and grind other side to sliding fit 
with mating part. ' 

6. Remove sharp edges and submit for 
inspection and grade. 

32 



" ■ ^ ' • \ f, ■■■■ • . 

2. No. 23A46-J8yB^' wheel recom- 
mended. Wheel^must be, extra 
nattrow to clear yg^V slot. 
Use a dish wheel or specially 

_ jteiBssM:^^^^ 

3. Part must be parallel to table 
• travel.*- j^;' ' 

4. Check siii^^-1^^ 

and redi^ess wheel if necessary 
Side grinding requires light 
cuts and sparking out for 
accuracy. 

5. Use mating rack to ^age finish 
size of slot. 
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Unit No. . Oparator'a Job Title: Surface Grind(bW Operator 

Project IV Project Nam: Surface G&ge 

Job No* ~ 1 Job Nam: Base r - - Jt^^O.T; /?^. 603*280 

Drawing Noa. 25,26 



^-il^^? riwe; 3 hours 



Performance Ob Jectivee: ; 
Using only the equipment^ materials » and 
operations listed here^ the student will be able 
to product the piece shown on the driMing in 
accordance with the tine and accuracy require- 
ments specified^ After completing this job the 
student* will be able to complete similar jobs 
with like specifications < 



Equipment: 

^Surface grinder 

Grinding wheels 

Da^amond wheel dresser 
\^^1" micrometer calipier 

Angle plate 
V steel rule 



Parallel clainps 
Surface plate 
Surface gage 
Indicator ^ 
Protractor 



Operatione: * 

1. Wheel d|ressing 

2 . Wheel mouriting 

3. Grinding parallel 
4 • Grinding square 

5. Side grinding 

6. Angular grinding 



Mzteriale: 

SAP 1020\piece from milling 
machine operation 



Selected re ferenoea: 

KrarJk Osviald^ Grinding Technology 

McCarthy & Smith, Machine Tool Technoiogy; 3d edition 



PROCEDUBE 



TECHNIQUES AND HBLATED INFO. 



1. 

2. 
3. 



4. 



6. 



8. 



9, 



Select part and remove all sharp 
edges. ^ 

Dress finding wheel sharp and true. 

Locate part on magnetic chuck 

on side surface and grind to clean 

VP- 
Locate part on ground side and 
grind opposite side to l.OOO". 
Mount part on angle plate with 
bott<p surface ab 
the angle plate. 

Grind bottom surface to clean tip 
"to a good finisiffi; 
Remove frqn angle platQ. locate on 
magnetic diuck^ and grind top sur- 
face to .940" diii{ension. 
Locate on ai^le plate at 15^ 
angle and gi^d first angular 
surl^ace to I'ydimension from end. 
Relocate pan on angle plate at 
15^ angle and grind ^second angular 
surface until a .440" dimension 
is attained. 



1. Use part from milling machine. 

2. No « ^23A46-J8VBE wheel recommended. 
<3. Clean magnetic chuck before 

setting up work; remove any burrs 
or nicks. % 



5. Level surface with indicator and^ 
clamp securely without distorting 
the milled slot. 



8. Use a protractor to set part at 
correct angle and clamp securely 
without distorting slot. 



PROCEDURE 



TECHWiQi 



ms AND RELATED INFO. 



10. Remove all sharp edges and locate 
part on magnetic chtick in line 
with back rail. 

11. Mount and dress grinding wheel 
for side grinding. 



12. Grind one side of slot to .270" 
dimension .680" deep. 

13. Reverse part on magnetic chuck; 
finish grind second side of slot 
to .460" dimension to fit mating 

ipart. 

14. Remove all'sharp edges and submit 
for inspection and grade. 



i,10.' Use paralle^l to locate 
work toward center of 
' ; chuck. 

li. Use a-No. ,12 d^sh wheel 
or redu^r the naLdth of a 
4^' stra!9>t wh^elK and 
undercut the sid^s . 
Wheel 23A46-J8VBE.is 
recoimnended. 
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Unit NdV 
Project IV 



Operator's Job Title: Surface 

Project Name: Surface dage 

Joh'^No^, 2 Job Name: Adjustment Bar • 

* ■ ■ 
Draaina Nbt,. 7^ if. 



Grinder Operator 



No. 603.280 
Time: 2 hours 



PerfoTmocnoe Objec^tivea: [ 
- Using only, the equipment^ inate^alS-iT . 1 

xjperations:,. listed here, the student will be able 
to producr' the piece shown cm the drawing in 
accordance^ with the .tine and accuracy require* 
ments specified. After conpleting this job the 
student will be able to complete similar jobs 
with like specifications. • *' 

Equipment: ' 
Surface grinder 
Grinding wheel 
Diamond wheel dresser 
Grinding vise 
Surface plate 



Surface gage 
Indicator 

1" micrometer caliper 
Oilstone / 



Operation^: 

1. Wheel dressing 

2. Grinding parallel 

3. Grinding square 

4. Step grinding ; 



Materidla: 

SAE 1020, .460" X •480" 
X 2.82b»V piece ^rom mill- 
ing machine and hemt treat 
operations ' 



Selected references: 

Krar 4 Osvial 6 ^ Grinding Technology- 

McCarthy & Smithy Machine. Tool Tech^ 3d edition 

• - -" - ■ \ ■ • ^ 



PBOCBDUm 



TECHNIQUE^ AND RELATED IliFO. 



1. Selei^l part and x.emove all sharp 
^dges. 

2. Dress grinding wheel sharp and true 

3. Locate part in giahding vise, 
indicate top surface level* at each 
end, and grind of f .010". 

4. Locate part on magnetic chuck on 
ground surface^ dn4 grind opposite 
side parallel to .440" dimension. 

5. Set up part in finding vise, level 
side surface, and grind off .010". 

6. ^ Mount on magnetic-xhuck and grind " 
opposite side to. 460" dimension. 

7. Hold part in grinding vise and 
grind step to .220" dimension. 

8. Remove shax^ edges and submit for 
inspection and grade. 



2. Wheel 32A60-K8VBE is recom- 
mended. 

3. 'Set up work inH/ise on stirface' 
plate "anH chVck' wi Tnldicaf of 7 



6. :Fit to mating part, if possible 

.7. Use the grinding vi3e for v 
securely holding the part. 



Unit No. 
Ppojeot V 
job ltp, _ 1_ 



Operator's Job Title: Surface Grinder Operator 
Project Name: Tool Bit Grinding Gage " 

Job Nam:, . Tpol^Bit Grinding Gage . D.mQ.T. No'! 603^280 - 

Tim: 2 iiours 



Performanoe Objeativee: ^ 
Using only the equipment^ materials^ and 
operations listed he^rb« the student will be able 
to produce the piece shown on the drawing in 
accordance wltiv-the tinis^ accwacy require- 
i&ents specified. After ^spleting this job the 
student will be able to complete similar jobs 
with like specifications. 



Eqtdipment: 
Surface grinder 
Griiiding wheels 
Diamond wheel dresser 
6" steel rule 



f 



Angle wheel dresser 
Grinding vise 
Protractor 



Operations: 
1. Wheel dressing 

Angular wheel dressing 
Parallel grinding 
Angular grinding 
Plunge grilling 



2. 
3. 
4. 



Materi^l§j: 

Tool 5tie^l g^^^ stock* 

X 2|!!|^^^ band- 
saw an4 ^'t^eat/ tre^ opera- 
tions 




Seleoied references: 

Krar & Oswald, Grinding Technology 

McCarthy & Smith, Machine Toot Technology; 3d edition 



PEOCEDURE 



TECHNIQUES AND RELATED INFO. 



1. Burr piecfe. 

2« Locate part in grinding vise and grind 
one of the parallel straight edges to 
clean up. 

Reverse part and grind opposite edge 
parallel. 

'angle and grind to clean up surface. . 

5. Set up and level the side with the 15® 
angle and grind to clean up ♦ 

6. Replace straight grinding wh^el with 
wheel used for angle grinding^ and 
dress wheel with angle dre.sser to de- 
sired- angle. 

7. Positionr part in grinding vise and 
grind one angular notch to size and 
location. 

8* Redress wheel to second angle and 
grind second angle to finish size. 

9. Remove any sharp edges ai^ submit for 
inspection and grade. 

^ . A 
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2. Straigjit wheel 32A60-K8VBB 
is recommended. Part should 
be flat after heat treatment. 



4 ; Use protractor or layout 
line on part tb level edge. 



6. Use available -type angle 
dresser, following shop 
practice. Diamond must 
be on center. 



Unit; No. 
Project VI 
Job So. 1 



Operator^e Job Title: Surface Grinder Operator 

Project Name:. Micrometer Boring Head 

Job Name: Plate ; * ^ „ D,0,}r. No. 603^280 



Dresi)in(f ltde. 22, 22/l 



1 hour 



Perfovmxnee Objectives: 
Vsing only the equipment, materials » and 
operations listed here « the student will be able 
to produce the piece shoim on ^e drawing in 
accordance with the tiae and accuracy require- 
ments specified, After completing this job the 
student will be ablje to complete similar jobs 
like specifications. 



Eqtiipment: 
Surface grinder 
Grinding wheel 
Diamond wheel dresser 
I'f micrometer caliper 



Operations: 

1. Wheel dressing 

2. Grinding flat 

3. Grinding parallel 



S 



MaterCale: 

CR5 SAE 1020/ ^" X 2" x 2'' 
workpiece from m^illing 
machine operation 



Selected references: 
Krar & OsvidM^ Grinding Tebhnology 
McCarthy & Smith, Machine Tool Tec 



PBOCEDVSE 



3d edition 



TECHNIQUES AND RELATED INFO 



1. Select stock and remove sharp edges. 

2. Dress wheel sharp and true. 

.3. Locate part on magnetic chuck and 
grind to clean up one side. 

-4.' - ^Reverse -part - Md- f^r ind-^pos i te si 
to I" dimension^ 

5. . Remove sharp edges and submit for 
inspection and grade. 




2. Straight wheel 32A46-J5VBE 
is recommended. 

3. Use spark contact and .001" 
aownfeed for good grolind 
finish. . . 

4. Be sure chuck is clean and 
that no chips or burrs inter- 
fere with flatness. 
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Unit No. 
Ppojeot VI 
Job Ho, 2 



Operator job title: Surface Grinder 6]^erator 



Projeat Name: * Micrometer Boring Head 



Job name: Dovetail Blocks 



Drmjiinn Nob. 22^ 22.2 



D.Q.T, iVp, 603.280 
Titne: 3 hours 



Verfomanoe Objectivea: 

Using only the equipment, materials, and Operatione; 
operations listed here, the student will be able \^ Wheel dressing. 



to produce the piece shown on the drawing in 
accordance >rith the time and accuracy i*equire- 
ments specified. After completing this job the 
student will be able to conqplete similar jobs 
with like ^specifi cat ions. 



Equipment: 
Surface grinder 
Grinding wheel 
Angle plate 
Clamps 

Surface plate 



Surface gage 
Indicator 
Angle vise 
Parallels 



2. Flat grinding 
-3 ; -Paralle t^rindi 
4. Angular grinding 



Materiale: 

SAE 1020 piece from mi Uingv 
machine and di>i 11 press ' ' 

operations a 



Selected re ferencee: 

Krar & Oswald, Grinding Technology 

McCarthy & Smith > Maahine Tool Teohnology; 3d edition 



2. 
3* 

4; 

5. 



6* 



7.. 



8. 



9. 



PROCEDURE 



TECHNIQUES AND RELATED 



1 . Select part and burr sharp edges . 



Dress grinding wheel sharp. 
Set bottom surface on magnetic chuck 
and grind top surface to clean up. 
Reverse, part and grind bottom to 
1** dimension. 

Mount part on angle plate and clamp* 

securely with back side leveled for 

grinding square. " 

Grind back surface to clean up square 

to top and bottom. , ,0 

Remove all shaip edges , ^mount part 

in angle vise on parallels, and set up 

8*^ angle surface. 

Grind 8** angle to clean up entire 

surface . 

Remove all sharp edges and submit for 
inspection and grade. 



4. 

5. 



7. 



8. 



1. Use part from mill ing^madtine 

fnd drift!^)ress. 
traight • wheel 32A46- J8yBE 
is recommended. A 



Hold 1.000" size for assembly 
to mating parts. 
Use surface plate and 
. indicator on swj£^ce'^ga,ge 
to level part. ' ^ 

cHeck rfor lievel and angle 
with indicator on surface 
plate. 

Match angle to assembly 
requirements. 
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^ Unit Ho, ^ < Operator' a 36b title: ' Surface Grinder Operator^ 

^Project VI • Project Dame: Micrometer Boring Head 
Job, So. 3 Job name: Dovetail Slide D.O.T. No. j603,280 

DvaiHna Noe. 22, 24 ^ime: 3 hours ^ 



Performance Ob^eotivea: 
Using only the equipment, materials, and 
(S^erations listed here, the student will be ^le 
to produce the piece shown on the drawing in 
accordance, with the time and accuracy require^ ' 
ments specified. After completing this job the 
student will be able to, complete similar jobs 
with like specifications. 

Equipment: 



Surface grinder 
Grinjding wheel / 
Diamond wheel dresser. 
Grinding vise 
Surface pl^te 
Surface^ gage 



Indicator 
Angle plate 
Parallel clamps 
Angle vise 
Precision square 
1" micrometer calipers 



Operations : 

1. Wh^el dressing 

2. > Grinding square 

3. Grinding paralllel 

4 . Angular grinding ~ 



Materials: 

CRS part from milling 
machine operation * 



Seleoted referenoes: 
Krar i Oswald, Grinding' Technology 
McCarthy & Smith, Machine Tool Teohnologyj 3d edition 



PSOCEDUBE 



TECHNIQUES AND RELATED INFO. 



1. 

2. 

3. 



4. 



5. 



6. 



7. 



8. 



9. 



10. 



Select part and remove all sharp edges. 
Dress grinding wheeKsharp and true. 2, 

Locate part on magnetic chuck on one 3. 
end and grind other end to clean up 
, .^tool marks, 
Reverse part and grihd other end to 
l|" dimension. . 
Clamp ground end surface to angle plate 
and level the straight bottom surface 
with an indicator. 

Locate angle plate on magnetic chuck 
and grind bottom, surface square to ends 
with good finish. , " « 

Mount bottom surface on magnetic chuck; 
grind tojl parallel to the bottom 
with good finish,. to 1.^00'?^^imension. 
Locate part in angle vise set to 8** 
and grind ^onie angular side. Check 
angular setting to match mating pdrt. 
Reverse part in vise and grind opposite 9. 
angular side. Hold hole locations on ~ - 
centerline by checking and regrinditig 
opposite side if necessary. 
Remove all sharp edges and submit for 
^inspection and grade. 



Wheel 32A46-J8VBE is 

recommended. 

Block. with parallel for 

secure hold. 



Use surface plate and 
indicator to check hole ' 
location on center of part. 



Unit No, 
Proj00t vil 
Job No. 1 



Operator's Job Title: Surface Grindcjr Operator 
Project Nam: Lathe Center ' 
Job Nam: Lathe Center, Morse Taper D.O.T. ilTo. 603.280 



m:"! hour 



Ferformanoe Objeatxvee:^ 
Using only the equipment, materials ;^ and 
operations listed here, the student will be ^le 
to produce the piece shoim cm/the drawing in 
•¥c^^ andi iiecura^^ 

nmits specified. After conpleting" this job the 
student will be able to complete similar jobs 

Bqiitpment:' 
Surface grinder 

Grinding wheel • i 

V-block and clamp 
6*^ steel rule 

Square ' ^ 



Operatione: 
1. Mounting wheel 
Dressing wheel 
3, Cutting off 



, Materiale: 

Tool steel, hardened and 
drawn . Dimens^ipns to be 
selected from table on ^ 
drawing. Workpiece from 
cylindrical grinder operation 



Selected references: v i 

Krar & Osmidt Grinding Technology 

McCarthy & Smith, Machine Tool Technology; 3d edition 



1. Mount cutoff wheel. 



2. True and dress wheel^ 



3. Mount work in V-block and 
clamp securely. 



Aline V-block on the magnetic 
chuck so. the axi3 of the lathe 
center is parallel with the 
spindle of the grinder, and 
the end that is to be cut Wf 
is away from the operator/ 



1. Recommended wheel^is X" x 6" 
dia.,.No.. A60M-6R50. This 
cutofif wheel is fragile; , 
han^^ with care. 

2. Use pXp:eme caution. Do^not 
stand 'directly in line with 
the plane of the wheel. 

3. Workpiece has/been hardened, 
thus iiiBncing^i^^^ 

cut the excess metal off the 
end by means of a cutoff 
wheel. "Aie dia. end^of - 
the piecei should protrude 
from the V -block so tHe wheel,, 
guard will miss the V-block 
and clamp. 

4. Check alinement of the V-block 
by placing one edge of the 
square against the:sid^ of 
the magnetic chuck anid the 
other e(]^e along^ the side of 
the V-block. 



^1, 



ERLC 
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PROCEDURE ^ 



5. Position cutoff wheel in relation- 
sliip to the end of the workpiece. 



6. Cut off by using longitudinal, 
table travel. 



7. After end has been cut offj sub- 
' mit for inspection and grade. 



5. 



6. 



TECHNIQUES AND RELATED INFO. 



Place the cutoff wheel over 
the workpiece and measure •y^* 
from the end of the work to 
the side of the cutoff wheel. 
DO NOT USE TRANSVERSE TABLP 
TRAVEL. 

Feed wheel slowly into work- 
piece. 

CAUTION: ^ 
Do not stand ditectly in line 
with the cutoff wheel. Use 
coolant to avoid overheating. 
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i^ej^tei-** Jii* Hmt iMiiei teind^r 



4oh Ikemi Bas% 



Using onljr the «qui|>»entk iMi 
operations listed heyi6/; ^^^ i^ be ibii 

to produce the piece ihi^^ 
eecoMaiice With the ti^^^ i^cu»iii|^ £«iui^« 
asnts spitified. Aftet C0ii^ ^e 
studmt will be fa>le to co#iete iiaii&^ 
with like speclfieitiohSk^ 



Swfie:e , iPBi^aliel tlaiig>s 

Grinding, Wheelsf ^^^^^^^^"^ 

Angle plate * slhdieatffif 

Grinding Vise l»» and 2»' tticronetf^rs 

Precision square Vernier ^fiilip^rs 

Magnetic V'blbck d^ghetie pffiealleU 

Depth nLcrometer Dianond Wheel dresser 

Seltated referdnaae; 

McCarthy & Smith. Haohlm Toot Teehmidgyi 3d editien 



SAB 1620 S» 3t 2'' X 4* 
Wbi^^eit frSft Mil*' 

bpfeHtidfts 




1. Renov* all burrs. 

2. Mount cutoff wheel « 

3. Grind. x clearance slot. 



Mount straight grinding wheel. 

5. Dress and true the wheel. 

6. Gfldnd one side of base« 
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2>. Re^OBiii^ded sU6 is «k>^ ^ 6^' 
dia.> Hg» A6d4l6R. 

3» LOigiite Workpiec:!^ m i iiaghi^tic 
V-bldfek* biefced with 
piafailels ahgle platit^ td 
hold the Wprkpifet^ Sfectkreijr i 
Cut the sl^flirist to rbibvii 
Streihii ihMe M<»t41 j^e^uit- 
ing froin heat tfeatmeht. 

Use extme caatidn with tUt- 

&fi wheel i it breaks Very 

■ ftsily* ;>•■■ . 

4. f'X f," diii.i No; 32A6d-K8VBB 
is red^nmeiided. 

6. Claoip the wbriqpiece in a 
grindihg Vise with the 
bottom surface of the Work- • 
piece against the ^olid jM» 
Review basic procedure fof 
grinding hardened parts in 
order to remove the warp. 
Grind this first side to 
clean up. 
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PROCEDim 



TECHS. 



AND BELATED IHFOi 



7. Grind thjii^.opposite side of the 
workpiecer 



8. Grind the bott<»n surface of thd base« 8. 



9. Grind the solid jaw end of the vise 
base. 



10. Grind the other end of the vise 
base. 



11. Grind the top surface of the solid 
. jaw. 



12. Grind the bottom inside surface 
— the- bas^ • . _ - — 



13.6 tress the>:QUter side of the wheel, 

14. Grind the inside vertical surface 
of ^he soflid^ jaw. 

15. '^ount str^igikt wheel. T 

16. True and dri^ss the face and both 
sijdes of the wheel. 

.X ' \ . '---'^ 

17. Grind the bottom and sides of one 
of the slots oii the side of the 
base. 



7. Pifcfe the finished ground 
.surface on the ma^et ic chuck • 
Grind to ^clean up . Rectress 
the wheel and remove material 
from either or bath sides as 
needed to center the .750V 
slot and to ^ring the width 
of : the base to lv970". 
Clangp th^ side of the base 
to a pre^^^ / 
and indicate to. bring both 
ends Iwel; 

W» V ^. 

9. Clj^ tJiej bottoin^ ^^^^ vise 
base tp a pi(eci5ioiiva^^ 
plate V Use a 
to squaore 

side of the vIm^ ba^ 
to blean up^ ■ ? 
Id. Place the ;{^^ ■ ground 

. surface (cm^^^^ 

Grind t6^4^^ingvsp^ 
- The overiilf lOTgt 

11 . Place th(Q^ base 0n the magnetic 
chuck wiiih the low end against 
the;^ack railvi to 

drawing specifications » 1. 970'; 

12. The workpiece is to remain 
- — -iiv ^tte^S M iB^ p os 

plained in st^ 11 • Grind 
to drawing specifications^ 
1.000". 



14. 



15. 



16. 



17. 



is\c 



The workpiece is^o remain in 
the same position as stated 
instep 11. Grind to drawl- 
ing specifications » .875". 
Wheel No. 32A46-K8VBE is 
recommlended. - 
Width must be less^^han 
when dressed. The sides are 
to be relieved back from 
the face edge of the wheel. 
Place the workpiece on its 
side with the bottosm against 
the back rail of the magnetic 
chuck. Grind the bottom of 
the slot .to a depth of .130", 
and the sides to a width of 
.250". The bottom side of 
the slot must be .860" from 
the bottom of the base. 
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^ r PROCEDURE 



TECHNIQUES AND RELATED INFO. 



18. Grind the slot on the other 
side. 



18. 



19. Grind the slot in the bottom 
of the base. 



19. 



20 . Remove all burrs and sharj^ 
edges. 

21. Submit for inspection aiiH grade. 



20. 



Turn the wbrkpiece over and,-; 
place the^ bottom against - * * 
the back rai 1 . Grind to the 
' drawing specifications, ;130" 
deep and .250" wide. The 
bottom side of the slot must- 
be .860" from tKe bottom of 
the base. " ■ ^ 

Locate the workpiece on 
magnetic parallels or in a 
precision grinding vise with 
the bottom side up. Indicate 
the s ide pf the workpi ece 
so that it will be parallel 
to the longitudinal table 
trave 1 . Grind the bottom of 
the, slot .12S" deep. Grind 
the sides to a width of .750". 
^ When grinding the sides, re-^ 
'"^move enough metal to keep 
the s lot centered . 
Use an oil stone. 
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ERIC 



OpeT^imt^'e Jdy 2*^|^«( ^ffaeti e*iiiid«* Optfrtto* 
nob n<mi glidiiig JdW AO.?. ff<>. 603.280 




l)r the 6^M^iienti Mtdtilils/ ifld 
t^dratidiis Usted H«fti/ th«^^t^diit Wiil 1^6 dbitf 




GfMiii^ Vise 
Aiigldjplate 
Paraliidi eiiiips 



Opei 

6v Sffe Jeiifdlrtg 
7* ^o«ii gjflftdiftg 

aittf heat treat' 



j>feyhiri--Trnrn'Tli:r-^Tfiii 



ii kica€« par€ iii gfiiidiiif VlSft With . 

front surface ij^alftM and 

sid| stirfilKse iij^^ GhftcHc ^iif fa&e 

With ail Irtdicatof tti Iw^^ 
3; DreaS grindifig Wh^^ 

■ -■'true.- ■ 
4; LociilEei viSe oh eliin Mgii^tlc 

chiicK athd gririd 6he side td 

clean' txt>. , 

5. Relocate part on iagiietic ehttck »■ 
ahd grind eitirtjf Side patailel ^ 

to clean upi> 

6. Clanip to angle plate oh side 
siiffac* with ffdhf Strffaee tq). 
and, level; Grind to 1*455" 
diieiisioh With fih6 finish » 

-7. Set piece #ace down on 

magnetic ehuck and finish grind 
biick side to L480*< dimension. 



3. 



tlstai surf aoe. plate for 
setting \xp. 



Wheel 32A46-K8VBE is 
reGontmended . 



6. 



Redress wheel when necessary 
for good finish and accuracy 



34 



8. Use pp©(?i§ipO pr 

iijdicit^ with mglp plat0 
• lyiiig 01? it!5 side, ^ 



9? Use prlcisl^ §j^uar^ py 
lying pjri its si4e. 



8, Clmsp front pt fac^ surface Ito wangle 
pliite with side surf lace perpen^culsTi 
and grind top surface to 1,110" dipei|§ion, 
fine finisli. 

9, Relocate fr^mt sigtrfaee on afigle plate 
. with oiie side up ^d the ground top 

surfMe square^ Rejferind fXvst §ide tP 
a fijie finish, hp 1 ding the hple§ on 
center of the final diuiensipiri. 

10, Set the finished si4i9 of the p^rt pn 
juagnetic surface ajiil grind the second 
5ide to U96$'Vdiii>ension, with t^^^^^ 
through hole aftd cpuntpr^oire on cpnter, 

IX. Locate tpp surface on qiAgnetif: chucK, 
with the side surface ^js^nst the 
precision ground bacJ^ rail. 

12. Crirtd the two ,12SV fl^its to attain 
the lii)95" ^UBenslpn* 

13. Grind the sliding surface to .125" depth 
betw#en the t^o edg^s, without grinding 
the sides, 

14. Change grinding wheel tp ^" widb cutpff 
wheels Locate part in magnptic V^block 

X" X JL" undercut at 459 



and grind ^*e ^ ^ 
angle an one side. 



15. Reverse part in V-block and grind undarii^ 
- jut 0|i 

16. Dress grinding wheel for side grinding. ^ 

17. Relocate part on magnetic chuck with side 
surface against back rail and bottom 
surface up, Grind th? inside surfacp 
of one edgd to ^28" diniension. 
Reverse part against back rail and 
finish grind oth^r side to fit the 
vise base. 

Select and wount wheel to grind 90*^ 
V- grooves in front face pf jaw, 



18. 



19. 



20. 



Set up the angle wheel dresser and dress 
the wheel at e 45* angle on each side 
to get a 90* included anglp. 
Locate part on magnetic chuck and finish 
grind V-groQves to ,J2S*^ deep. 
Relocate part at 90* and grind the 
vertical V^gropve to jf' wide. 
23. Remove all sharp edges and submit for 
inspection and grade. 



21. 



22. 



11, Cl§m th^ chuck and burr 
the wpric. 



14, Usp blpd^s tP §iippprt 
part fpr gppd hold in 
majsiietic y-^bipck. pi^ss 
one side of thp cutpff 
wheel tP 8^345^ angle. 

16, change tp ^traij^t wheel 
^ use di§h wheel. 

17, CAUTION ; Locate carefully 
tqi hold necessary^ 
parallelism. 



19,.^ Use recprnmended harder 
wheel with finer grit for 
form grindini[, if avail- 
able. 

I 

21. the 90" V-groove formula 
is depth = j- width. 
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DraiHna No, 44 



Operatot'e ^ob title: Surface Grinder Operator 
ProQeot Heme: Precision Step Block 

Job nam: Precision S^ Block Dio.T. Ih. m.T^Q 
■ Tims, 5 hours 



Perfoimxnqe ObJ^otivee:,-: 
Using only the equipment; materials, and 
operations listed here, the student will be able 
to produce the piece shown on ,the drawing in 
accordance with the time and accuracy require- 
ments specified; After/cbwpi^ 
student will be able to complete similar jobs 
with like specifications^ - , 

Equipment: ^ ^ ^ 

Surface grinder 
Grinding wheel 
Angle plate ^ 
Paral lei claiisps 
Precision square 
Dial indicator : 



DiasxT^ji wheel dresser 

Oilstone^ 

S^rfape gage' 

Indicator 

Gage bipcks V 



Qperabipm: h 

U Wheel dressing 

2 . Grinding square 

3. Grindin^^^ p^ 

4. Step grinding ; 

5. Precision inspectiori 



Materialei' 

1 . 53p»' X ivS30'^ X 1 •550" 
Tpbl V stif^ ce f rbin 

ndli^ macfc^ and heat 
treat^ !^ 



Selected Mferences: • . - - , ' ^ : 

Krar 4 Oswald, GrCn^tng Technology/ Cb 
McCarthy i Smith, liiicMne^'Tool^eah^ - 

1. obtain the workpieqe and iremove all, 

•Buarrs, '• " : ' '..-y- ■ ■-■ 

2. Dress the grinding wheel, j 



2. Wheel 32A60-J8VBE is rec- 



ommended* 



note: steps 3 Jthrou^ 11 are -to be fbllowed twic#; The first time, just 
enough stock wii^l btf, r©niov<i4 to Qlean up the surfaces. The second time 
all surfaces will b e brouriit -dewn to the finish sizes and to final finis!^^ 



3, 



Set up the workpiece to grind surface A. 



4, Grind "surf ace A. 



5.^ Set up to grind surface B. 



6. Grind surface B. 
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6- 



Clasp surface C to an angle 
plate with surface A 
pron*uding above the plate. 
Level surface A with an 
indicator. 

Remove just enougji stock 
to clean up.^. Be sure to 
US& a stone to remove the 
burrs from the ground 
surface before setting ixp 
Jto grind the next surface. 
Clamp surface A to an angle 
plate with surface B 
protruding above the angle 
plate. Level surface B 
with an indicator. 
Grind just enou^ to clean. up< 



7. Set \xp to grind stxrface C. 

: / \ : : '/"i ; ■■■■ 

8,. Griiid surface C. ^ 

9. Grind surface D.; f 

10 . Grind, surf ace B and the thteiS 
steps that are paraim^^ 



11. Grind surf ace F and the lAree steps 
that are parallel :tO ;F. 



12. Dress the wheel . 



13. Regrind all surfaces. 



14. Remove all sharp edges with a 
stone and subodt the j(tep block 
for inspection and grade. 



7. 

%, 
9. 

10. 

11 i 



Cimp^ ", siirf ace-- '-k- to '^^iagie''- 
plate .with-; surf ajs^^-C-rproi; 
trudinig Iab6v6; tfi% ic^ of^%ie 
plate .;:;.;i!Ja»:e .a:i^oiid:}s'qui5tre' 
to squariif ,Up4"|uifjfii(c^' . B-. V: > f. : 
Griiid just enbuj^ ;:td cle^m. 

'.up. . , ■■ ^ - ^y.j .r • ,/ 

chi»ck.-\.;-iGfini::t«tfcl3^ari';%.: 



; the- -b:a<^';|r-M;i|;f gti^^ ■ 
■flafiej:>"u:ttB|^^^ 



ii4:-:vd:i-i;;^rtp^^^ 

VwoApiece}:;.;;^;,;.^ ; 



iai;^e^'.-vlb;^tSie"; 
ad finish by 



I'-fij^sh^'-siw" , . , 
;-:.re^atiiig^<5^s!;,|:-:tH^ 
,05 :;TO5^ticmi^/,i■^^:Mi%6^^^ . 
':pag^^ ;;i^Mxiiftateiy 

an ^(Bqiiai ano^^^ 

faces until ^th^fin^^^ stzesi 

arie dbttohed?^^ 

the . 375" steps , 'use^ gage 

blocks and a diial indicator 

to check the distance. 
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Vnit Ho* 

Job No, 1 
Dpcadm No. 45 



. '. ' ■ • ■ ■ ■ ■ ' 

Qpgvatcr^e ioj> Surface Grindajr Operator 

Pvod^Qt Vme: 1-2-3 Blocks 

/ . 



■ \ 



Ufi^g the eqwipI^ent, mt^xialk, and 
pperations lilte4 here,i th^ situdeiit 
will be ablf to prpduce pi^Qe 
shovfn on, the drawing in aQcplx^ 
with the tipe ai)d f^curaQX' yequiapem^nt? 

ST " 



Surfaee grinder 
Grinding Wh@el 
Investor 
Angle plate 
'Grinding vi§e 
Surface pi s^te 




IpiaiBQiPl^ "wheel d^ress^eap 



pir^Ll^el clamps 

|lf» «nd mcromete? caUpera 
iGage Ploek^ 

Pire^isi^Qn square 



a^-^rlndiing paratJel 
.3^ Grinding SiquMtQ / 
4i. Prtciiton inapectlng 



Caa% Hasd^ed ateel » 
2 piecfta 1aO?0** X 2 ♦OW* 
X «w8f idl^ 

tfaptlllng^ aiiid heat txe^t C 
Qperationis^ 



Kr«r ft Oswald, QHnding T^QhmU^ 

McCarthy ft Snri th » jt^ciiim TqqI TeohnQlo^ i 3d edition 



1, 
3. 



Obtain tHQ WpJfeks a^nd remove fill 

-b^rr5^-vfithJanH>i^ — 

Dress grin^g wheel shaxp and twe. 
Locate fir^flblock in a grinding vi^e 
yatYk tbe^2\T^ jc 3'* face above the viae 
jaws, and pVel the surface for 
grinding^ 



4. 



7, 



8, 



Mount vise|pn magnetic chuck and grind 
first 'surfiice to clean yp. 



Repeat operations 3 and 4 with second 
block. : ^ ^ 
Place both blocks with their ground 
surfaces on the magnetic chuck ar^d 
grind the opposite si4es parallel. 
Check ^size and leave .002" oversi2;e. 
Locate first block on a preci^icn 
angle plate with the 1". x 3" siurface 
projecting .(above the angle plate^ 
and clamp securely. 
Mount i^gle^^pliite on magnetic chuck 
and grind surface to clean up. 



It Uae i»Tta fro« 

— - d^tlUngr ^nd^hwt^^^t^^ — 
^^ No; 32A46-JaVBE is recoBuaended^ 

3, Check for levelneas with the 
indicator and the vise on a 
surface plate «^ Ends oust 

be leveled to the aaiae reading ^ 
Check viae for good holding 
poWfer^ 

4, Clean diuck and vise base 
, lAen aetting up. Contact 

highest point with grinding 
wheel and use ♦001 •* cuts. 



6. These blocks must be a ' 
matching pair. 

7. Check and level the surface with 
an indicator on the surface 
plate 

8. Contact highest point with 
wheel and use . 001 y depth 
of cute 



PROCEDURE • v ^ 

9. Repeat operkt ions 7 and* 8 on second 

./ ; block. • •. . • ■ , 

10, Locate both blocks on the magnetic v 10/ Inspect parts for squareness 
chuck With- the 1" x 3" ground surface : aii^^ on the surface 
on the chuck. Grind parallel to ■ " p^ate• ^Re^ 

2.002" dimension, ediges%ith an oilstone ^ 

11* the precision angle plate on its 11. Use parallel^ 
, side. Clamp the first block with ^ ' check the alinement of ^^^^ 

the 1" X 2" surface projecting above . ground edge with^^^^^^^^ indicator. 

\the top of the angle plate. > Adjust lintil level within 

y- :^ , v;..: : ■.■:l>odoi".;.^'--.^ /•.,. •: 

12ir Mount angle plate on the magnetic ^ 
chufik in iipfij^it position and grind 

the 1" X 2V svrirface" to clean ixp.;^^ a 
13, Repeat operations 1 1 and 12 on second ^-^ ■ 

■ block^-.' - ■ ■ •. . ■■ "/^ //'.^V/""v;: ■\}'."':y'/' ■' 

\ 14. Locate both blocks- on the magnetic 14; Block the pieces ifbri s 

chuck with the 1" X 2" ground surface with parallelsv^ - 

on the ^chuck, and grind parallel - to . . 

? , 3. 002''. dimension. /v 

15. Remove all sharp edges; with an oil-' V 
stone. Oieck -^izes and squareness on 

the surface pilate with gage blocks, 
an indicatjor,, and a .precision square. 

16. press grinding/Wheei carefully, and 16. Ohetk fdx bi^^ and remove 
thoroughly cleaiii the magnetic chuck. with oilstone if necessary. 

17. Locate both blocks on 2" x 3" surface 17. Use *6005" or less foi^ 
and finish grind, to i. 0002^'. depth bf exit. The : 0002" 

-^l«^.^ocate ' iTOth^ltycks-on^ — ~: Wers^iieT^^aeft iFo 
and finish grind to 2.0002". 

19. Locate both blocks on I'V x 2" surface 19. Block pieces for safety, 
and finish grind to 3.0002". 

20. Remove all sharp edges with an oilstone ^ 
: and submit for inspection aiiid grade. 
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Unit No. 
Project XI 
Job No. I 

DroLJinff No. 46 



Opemtoif ^e j*ob Htle: S\xrf&^^ 

ProgeatlNme: Precision Angle Plate 

Job name: Precision Angle Plate D^O.T. No. 60S,280 



\ Performnce Objeotivea: . : ■ • : ■ 
Using only the equipment/ roat.erialsV^ 
operations listed h6re, the; s 
to produce tjie jpiece sliown^ on t^^ in'; ' 

iaccordance With the tine and; accig^^ 
ients specified. After?<i^ 
student will be id)le to c^qp^let^ si^^^ jobs 
with like sp^cifi cations. 

■ Equipment: ' h'—. . ■ ^' . ■ ■ V'"'^ 

Surf ace grinder 

Grinding wheel 

Precision angle plat e 

Parallel clamps 

Surface plate . ^ 
:.: Surface' ^ gage- : • '■ 

Krar 4- Oswaldi GHni^^ 

McCarthy & Smith, iifa<3;ii^ 34 edition 



ftwe; 6 hours 



Indicator : / 
2" micfometef 

Gage blocks 
Jttll Jile- or stone 
ipi?moild 1 dtes s er 



Operactions: V 
1 . Wheel dressing;; 
2 ^ Gxinding^^square 

3 . Gr indihg ' paral lei , i; i 

4 . I^ecisioh' measurihg:^ 



^iast iron ya^^ ^ate : 
3.p2p»^^oi% i4th legs 

thick^ fV<^ 
' "ling' biieratior^ : ^ 



PROCEDUm 



TECSNIQVES AND REMTED INFO^ 



1. Select stock wd r^ btirrsi 

2. Mount and dress grinding wh^el. 



3. 



4. 



S. 



Clamp workpiece to precision angle 
plate on surface plate, with surface A 
positioned for grinding square to 
surfaces G asid B. 



Mount the precision angle plate on 
the magnetic chuck and grind surface A 
to good finish. 

Relocate the ground surface of the 
part against the precision angle 
plate, with surface G up and surface 
B vertical. 



Mount on magnetic chuck and grind 
surface G to good finish holding 
3.010" dimension* 



2 . Us e ishbp practipe^T 

3 . Clean pr^BcisiOT;^^^ 

_ surface plate rad^j^^ 
precision aiigle^ a^ 
on edge/Whilei clM^ 
to . itv iffieck fOr^^ alinemeht 
with indicator and mark high 
point on surface to be grbund. 

4. Be sure chuck is clean and 
f re$ from ni cks or burrs / 
Check magnet for holding power 

5. Clean the work and the pre- . 
cision angle plate, wipe off 
the surface plate, and clamp 
the workpiece with the ground 
surface on the surface plate. 
Check and mark the high point 
for wheel contact. 



EKLC 



51 

40 



TECHNIQUES AND- RELATED INFO. 



7. Relocate the^piairt oii the ]precisipn : 

8. Grind fyiC^^ 

9. Remove Locat^^ ' " > 
. grqiiBd,^^^^ on JBtegjieti^ 

lOyfiifi^ set lisp par^ 

> A. ■ GpiM sva^ 

Btyrr $haife e 
V A on facier>Bv\ Griiid(siu[rfkc(B^ C^^^ 

12> Locate W^^ 
^ ^ ; of ma^i^ 

inner sxi^ac^^ 
S-^ to . SQd'^ dimension. ^ 

13. AelQCate part to igrind surface E to 
. *^ 500^* dimension. - 



14. Remove all sharp edges and submit 
for inspection and grade. 



9. 



vSe| iqr 

"plate on ed^e; grptdid^^^^^ ' 
, ajgfainil^^ j^ 
ground edge oii syrface pliate. 

Blqdc ^art 0^^ magnetic 
chuck; f6r:bette^^^ 
p^ 

tod check si3 



10. 




Be . stxre :to wip qagnetic - 
(diuck cXeim ^h^ 

im-; w/rrlf- '. v'; ■ ■ : ■ . ''l^.-v?-' 



-^^^ 

^^yerti'<ial^^^^ 
'■^ v:-griA4ii^ 
13. AlWiys 

tM Hg^t-haji4^ 
; madhiine to ^^a^ 
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Unit No. 



ERIC 



Project XII 
'Job No. i 
Drawing No. 47 



Operator job title: Surface Grinder Operator 
Pro oeat. Nome: V-Block 

^ Job nam: V-Block / D.O.T, No. 603.280 



giwe^jS -hours 



Performance Objectives: , * 

Using only the equipment, materials, and 
operatibns iisted here, the student will be able 
to produce the {ftece shown on the drawing in 
accordance with the time and a.c^uracy require- 
ments specified. After cqmpletmg this job the 
student will be able to complete similar jobs 
with like specifications. 

Equipment: 
Surface grinder 
Grin4ing wheel 
Indicator 
Grinding vise 
Angle plate 
Parallel clamps 
5^' sine bar 



Operations: 

1. Wheel dressing 

,2. Grinding paral lei 

3. Grinding squ^e 

4. Grinding V- groove 



Surface plate 
Surface gage 
Diamond wheel dresser 
Precision square 
I*', 2", and 4'V micrometer 
Grinding fixture 
Gage blocks 



-8 



Materiale: 
SAE 1020, l||" X 
X 3^'^ wQafkpiece from 
mi 1 1 itig, - df i 1 1 ixtg , and 
heat treat, operations 



Selected references: 

Krar & Oswald, Grinding Technology 

McCarthy 4 Smith, Machine Tool Technology; 3d 

^^PRCJCEDVRE 



edition " ' 

TECHNIQUES AND RELATED INFO. 



1. Select part and remove all sharp edges 
and burrs with a stone. 

2. Set up in grinding vise with surface 
A up, and indicate level at each end. 

3. Wess grinding wheel sharp and true. 



4. ^ Locate vise on magnetic chuck and grind 

top surface A to clean iq). 

5. Locate ground base A on magnetic chuck 

, and grind top surface B to l|^" dimension, 

6. With workpiece on same location grind 
surface C to dimension. 

7. Locate base A agidnst angle plate aiid 
clamp sea|rely. Level side D and grind 
to 1.890'l|eaving .015" over the l|". 

8. Locate ground side D on magnetic chuck 
and grind surface E parallel tod down 
to l|" dimensioji. 

9. Clamp base A to aiigle plate with end 
F up and sides square. Grind end F. 

•to 3.640" dimension. 

10. Locate on ground end F and grind end 
G to 3|" dimension. Finish grind 
surface H to the 2" dimension on same 
setup. 

lit 
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2/ Clean surface plate every 

time; check part for warpage. 

3. No. 32A46-J8VBE is recommended. 
Clean magnetic chuck after 
dressing wheel. 



7. Dress grinding whepl as 
^ needed. ^ 



10. Back up part with parallels 
on the magnetic chuck. 



11. Locate part.^in V-bLock grii\ding 
fixtui-e aiid'vlljand low side J of 
V- groove to cieaqi up. Record the 
ntunber on downfeed handwheel. 
Locate on opposite side in fixture 
and grind side K of V- groove to the 
marked number on downfeed handwheel; 
Check both sides of V- groove with 
indicator on surface plate. Regrind, 
if necessary, to ekact center 
location. 

Locate part on end in fixture, or 
bolt to angle plate, and set with. a 
sine bar. Grind side L of small 
V-groove; reverse part and grind 
side M. 

Oieck for center location and regrind 
requii'ed amount to bring V-groove on 
center. 

Remove all sharp edges and siibmit for 
inspection and grade. 



12 



13 



14. 



15 



16. 



11. With block in grinding fi'Xti£re 
on surf ape plate, indicate 
both sides of V-groove to 
find low side.' 



13. Bottom and sides must be 

square and parallel to develop 
,a correctly ground V- groove 4' 
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Job No:.\; 2 

■ ■ ^ i 
DrdLTindl No; 48 



OperatorWj'ob Title: Surface 
Job Name: Clamp 



de* Operator 



-■:> - 

D.O.T. No. 603.280/ 
Tim: 7 hours 



Perfoim^ 

Using^nly the equipment, materials, and 
operations listed here, the student will be able 
to produce thci piece shown <m the drawing in 
accordance with the time aiid aTc^jracx .roqiiire- 
ments si)ecif ied.v After conpletin| this job the 
studentlVill be fible to conqplete similar jobs 
with^ike specifications* ^ 



Equipment: 
Surface grinder 
Grinding wheels 
Vise 
Square 

-J" X parallels 



High speed spindle attaclment 
1" and 2" micrometer calipers 
Telescoping gages, 1" to 
li» capacity ^ ^ 

Universal bevel protractor 



Opevatione: 

1. Attaching high speed ' ' 
spindle attachment 
Wheel mounting 
Hfheel dressing 
Flat surface grinding 
Paraile 1 surface grinding 
Anj|(lc» grinding 
Side grinding 

8. Step grinding - - 

9 . Internal grinding 
Materiate: 

SAB J^020 workpiece from lathe 
milling, drilling,and 
band sawing operations 



2. 
3. 
4. 
5. 
6. 
7. 



EKLC 



Selected referenoeai 
Krar & Oswald, Grin^^ Teahmlogy 
McCarthy & Smith, a^Oiine Tool Teohndlo^; 



3d edition 



1. 

2. 



Remove all burrs. ..^^ 

Grind surface A by placing in. vise 

on parallels. Grind to fclean up. 



TECHNIQUES AND RELATED INFO. 



3, Grind sid6 B by placing surface A 
on magnet. 



4 . Remove burrs . 

5. Grind surf arce X. 
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2. Recommended wheel is 23A46- 
J8VBE. Place 1-|^» opening 
against solid jaw Qf vise. 
Grind sides so as to keep^ 
boss centrally Ipcated. 
Surface finish on all 
surfaces is to be1>etween 
8 and 16 microinches^. "^""^ 
,3. Use paper betn^^? surface 
A and the magnet to avoid 
, scratching the .finish on , 
the workpiece. 

S. Place finished surfaces A and .B 
against^vise jaws. Square ^ 
piece from surface p, 
on which the boss is located, 
since this surface has already 
been finished in the lathe. 
Place paper between work- 
piece and vise jaws. Grind 
equally from both sides so 
as to keep the boss centrally 
located. 



PROCEDURE 



TECHNIQUES Am RELATED INFO. 



7. 



9. 
XO. 



11. 
12. 



13. 

14. 

15, 
16. 



Grindr surf ace Y by ttiming piece over 
and placing surface-^X on magnet. 
Grind surface E. ^ 



Grind surface F. 
Remove burrs. 

Grind surface C to obtain the l|" 
dimension. 



Mount the high-speed spindle 
attachment and mounted wheel. 
Grind side G of the Ij^" opening. 
Surface should be tangent to bored 
hole at the time that the j^'* 
dimension is reached. 



Grin4r side J of thf^lji" opening 
until a I" step is obtained. 
Grind sMe H of the 1^*^ opening 



17. 
18. 



until correct size is reached. 
Grind side X of tba 1«** ogening, 
le jOT both of the 
opening is 

l^^'^thick. 

Remove burrs and all sharp e<;|ftes. 
Submit for inspection and grac 



Side grind inside 
steps until the r^»' 



I" 



7. Place piece in vise as in 
step 5 but tilted to 'a 45^, 
angle. Check angle setting 
by placing the protractor 
against the base of the vise 
and surface X. Grind surface 
until distance is obtained 

^ as shown on the drawing, 

8. Repeat the abQ|se procedure. 

9. Use mill file. 

10. Place in vise with surfaces 
A and B against the jaws and 
surface C protruding above 
the vise jaws. Square the 
workpiece from iside X. 

11. 1" X li''. No. 23A46-MJVBE is 
recommended. Dress wheel. 

12. Place workpiece in vise with 
the surfa1%s A and B against 
vise jaws suid the open end 
protruding from the side of 
the vise at least 1". Place 
I" block at the opposite end 
of vise so as to keep jaws 
parallel. 

13. Workpiece is tb" remain in 

the same position as An step 12. 

14. Workpiece is to remain in 

the same position a^^in step 12. 

16. Dress' insicfe face and undercut 
the side of the%ounted wheel. 
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Unit No. 
Ppos'ect XIII 
Job No. 1 
Drctoina No. SO 



Operatop^a Job little: Surface Grinder Ope rat or 
Project Nam: VB,xfLll^^ 

D.O.T. No. 605.280 



Job Name: Parallels 



6 hours 



Perfovnocnoe Objeotivea: > -^^ 
Using only the eqi4pinimt|| and 
operations Usted here, th<?^^^t^^ will be able 
ta produce the piece shoWn crii^^t^^^ 
accordance with the tine aiid a^jDuriacy reqiii»- 
jments ipecified. After coiijil^^ng^t^^^ jpb^e 
student will be able to c(»plete similar Jobs 
with like specifications. 



Operations: 

1. Wheel dressing 

2. Grinding parallel 

3. ' Grinding square 



Equipment: 
Surface grinder 
Grinding^Wheel 
Grinding vise 
Angle plate 
Parallel clamps 



Surface plate 
Surface gage 
Indicator 

1" micrometer calipers 
Anxiliary top plate 



itateriaU: 

ds SAB 1020, X II" 
worlcpiece from milling, 
drllling^and heat treat 
operations, 2 pieces 
requiri^ 



X 



Seleoted references: . ^ 

Krar & Oswald, CtrindCng TecJihology . 

McCarthy 4 Smith, Machine Tool TechnoTk>gy; id edition 



PROCEDBI^ 



TECHNIQUES AND RELATED INFO. 



1. Obtain parts, remove burrs, land ^ 
jcheck for warp. 

2. Dress grinding wheel sharp and true. 

3. Locate first piece in grinding vise 
with -I'* side up, and clamp level. 



Set up grinding vise on magnetic 
chuck. Contact highest point with 
grinding wheel and grind surface to 
clean up. 

Repeat setup and grinds second part to 
clean up one side. 

Locate ground surfaces of both parts 
on magnetic chuck and grind other 
sides to cl^ean up parallel. 
Check the depth of the x -j" cut 
on each side of both pieces. Rough 
grind to clean up, keeping web , 
centrally located. 



1. Parallels should always be 
grpund in pairs . 

2. No! J2A60-J8VBE recommended. 

3. Level the ends of the part 
to the same indicator read- 
ing. Check again after 

; tightening vise jaws. 
Warpage in workpiece should 

be compensated for by- shimming 
with paper of shim stock 
to avoid distortion. 

4. Rough grind all surfaces^, 
to relieve strains and 
eliminate warpage. 



7. CAPTION : One part may have 
more warp than the other . 
Grind finish sizes together. 
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8> Locate first ijjiece onji pr^ecisicm 

angle pl^te arid cligip; secWely wi 
, iOM edgCv above 'top of plate. 
. Uyel ends iwitji an indicator an4 , 

/grind to clean up, \ 
9. ^ ; R?peat operation 8 on secan^lpie^^^^^^^^^^ 
iO* Locate both piarts on ©agneiit tliucV 
and grind opposite edges to cleai\^' 
.up. ^ ' ; \' ' * " ' 

11. . q^eck the wide, undercut and \ . 
#grind .the parts to clean t^; %eepi^^ 
the wide tmlercmt -centiraily 
located. ^\ 
12.. Set,tfl? and dress |" wide wheel. 

13. Locate both parts against back rail 
of magnetic chuck ejid to end, .and 
grind |^»: tmdercut^o clean u^ 

14. ^ Turn parts over amir grind other 

side of slot to; clean up; 

15. Grind one end to clean ijp. 



16. Grind other end to 6" dimension. 



17. Finish grind all four main siiirfaces 
on each piece by placing on an 
auxiliaxy top plate. 



18. Remove all sharp edges with a 
stone and submit for inspection 
and grade. 



14 . ; Rfemove: bur^S placing ^ 
on magnetic .<Auid^ ^ 

15. Clartpr on end .t6: an^^^^^ 
(3ieck with a; squM^ 

sure that:<*,the woricpiece is ■ 
vertical/ . ' ^ 

16. Turn piece end for end and 
V check with square to make : 

sure workpiece is vertical. ' ■ 
1.7 . The auxiliai^ rtop p 1 atje mus t , 
be ground in place? before 
pi acing workpie ces on it> ^ 
, A/dressed wheel ah(!, light 
grinding cuts are essential 
in finish grinding parallels, 
to avoid oyeirtieating, which 
would result in more ^warpage. 
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Job. No. 1 
Drcaaing No. 51 



Opevator^e Job Title: Surface Grlftder Operator 
Prc^aafriltone; Sharpen^ 1^ 

Job Name: Shaa^pen ThrM^^ D.O^T^ No. ^3. 260 



Pepformanoe ObJeativeB: 
Using only the equipment » matei^als, and 
opeirations listed here, the student will 
be jible to correctly sharpen the thread 
tap shown on the drawing in accordance^ 
with the time and accuracy reqtdrem^ts 
specified. After complrt:ing this job the 
student will be able to Complete similar jobs 
with like specification*. 

EcjuCpfftefHp: * . • 

Surf ace ^(irinder 

Grinding wheel tap 
Index head and tail center 

Radius dresser ' 
fVdog 

Yg" radius gage 
Seleated referenoes: 

Krar i Qsmld^ Grinding Teohnotogy v 
McCarthy & Smlt^i, Jfa<3ftine Tool Tedhnotogyi 3d edition 



Pperaiytom 
1^ flfheel^ 

2. Dressing W f^ 

3. Foym ^indinjf - ^ 

4. Ctittef gj^^ : 



Materiqi: ' 

hi^-speed steel thread 



1, Mount straight wheel. 

2. True operator side of the wheel. 



3. Dress wheel to a convex radius. 

A Q 



4. Mount index head and center. 



i: I" x 4" wheel 32A46-L7V6 is . 
recommended. 

2. The operat;Dr*s side of the 
wheel is trued because the 
cutting edjjes of a^ 

hand tap^fll be ^^gaih^ 
side of the whei^l . 

3. Make store that tlhe dia^wnd^^^^^^^ 
is set on center so as"to|Sf! 
obtain the required rs^ius 
that corresporids to the set- 
ting of the radiii^ dresser 
and to the radius that forms 
the flute in the -f" tap. 

Make sure that the radius 
dres&ed on the wheel comes 
tangent to the operator *s 
side of the wheel. 

4. Make sure that the table and 
,,J)ot torn pf the index head and 

tdil ceiliter are clean. Mount 
index head on right end of the 
table and secure with T-bolts. 
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dog: attiiched to $hm^ 



6. j Aline tap and grinding wheel. 



^ \v ■'in\coU'e;tiJ^^ 
-.6/ ;;^Rpta^ 

::;:the:;f 



?• Grind flutes. 



r 8. /Stib^i/^fr iiispert^ 



r ,.^>cpn^|i4^^e^^ 
,thusr>|f3^ 

' V; ^iro^/iA^^:traSrt^ 
^ JFor eacK^xiE^^^^ ; 

ri*itMin|^ 
v>-<each;^|p«i)l ^1^^ 

move^tfee^^ '>"^ 

rator aripther • ^ 

'■hextr'^fiut 

(Bach ili^p^;^ Rqpeai^^i^ 
g-^^shat^^ 



ePfse ftip9ld^^t t^ . 
*^cirtting^Whe^^ 

v.mifeiHoiifches^" -v /■ '■ ■ , \:; 
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'OpeiKZtor^a Job Title: Surface Grinder Operator 
PvoQ eat Name: Sharpen Thread Die 



Job il?ame;^harpen Thread' Die 




.Unit Ho. 
Project XV 
Job No. 1 



Fepformance ObjeoHves: 

Using only the equipment, 'materials, and 

operations listed here, the student will be 

able to correctly sharpen the thread die 

shown on the drawing in*accor<Jance with 

the, time and Accuracy requirements specified. 

After completing this job the student will 

be able fO complete similar jobs with like 

specifications. 



D.O.T. No. 603.280 



Operations: 

1. Wheel mounting 

2. Wheel d^'essing 

3. Form grinding 

4. ^A;tter grinding 



Equipi0it: 
Surface grinder 
Grinding wheel 

High-speed spindle attachment 
Diamond wheel dresser 
Index head and chuck 



Square 

Surface gage 



Maternal: 

thread die (round, split) 




Selected references: . 
Krar & Oswald, Grinding Technology 

McCarthy & Smith, Machine Tool Technology; Zd edition 



PROCEDURE 




Mount high-speed attachment ajid 
wheel . 
2. Dress wheel. 



3. Place the thread die in the 
chuck which is mounted on the 
index head. 

4. Aline the index head on the 
magnetic chuck. 



TECHNIQUES AND RELATED INFO. 

4 

1. dia. wheel, 23A46-M5VBE is 
recommended. 

2. Dress wheel xmtil the dimeter 
is slightly smaller than the 
circular opening that forms 
the cutting edge of the die. 
(For example, dress the wheel 
to dia. for an iJ'' die 
opening,) > 

3. The lead face of the die should 
be facing out, 

4. Square the edge cf the index 
heard with the edge ojf the 
magnetic chuck so that the 
axis of the die is parallel 
with the axis of the grinding 
wheel. 
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' PEOCEDUKE 

V, ■' ' "... 



6. ^Grind flutes . 




7. Remove the die and submit it for 
inspection and grade. 



Rotate 1^ : ^ 

■ -.Hi:;- so :; two^- ••■1.. 
- . of tlie ,die ^ • : 

: TOeni : Whi '^ '-^''h 

: ■ .. place4tlie'i-grin^ ^^ir ■ v.'-.} ■. v ;. 3/ 

■■ ■ : -this ieft-^aiiu^ ■ 

■ that '^wili^^^ 

-the: :Cuttirtg:;e(^<^^^ 

by/lpwexing-rth^ V !'^"'-.v'r 

6. After a 

indiex to the nex¥ flute ami ^ 
repeat; (Make the passes thorough 
the fillies by^^j^ the tablje ^ 
/trahsverisely . ); ' ■ : '^^^ 

Repekt until eic^^^ ^ge 

is sharp, reinovittg; the same • 

iamoimt of , mat€^ 

f lutev V^e f iiiish is to be; ; 
approximktely 16 micro i^^ : 
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Unit No. \ Operator 'e Job TitU: Surface Grinder (^erator: 
Projeot i^wjetft Jteme; Grind a Form Tool « 



Job So, 1 



VrcoHna No . :^ 



Jc)2> Heme: Grind Form Tool for 
Screwdriver Handle 



•if- 



Perfofmanoe Ob^cHvee: 
U^ing only the equipment, misiterikls^ and 
operations listed here, the student will 
be able to. correctly form the tool sh 
the drawing in accordance with the time arid 
accuracy requirements specif ied. Afteir- 
completing thisijo^) the student will be 
ablS to complete similar jobs^ with like^x 
specifications. ; ' ^ 



D.O.T. No. 603*280 
Time: 2 hours . 

OperaHone: 

1. Wheel mounting * 

2. Plat siir^ace g^ 

3 . Form dressing : * : 

4. Cutter grinding 



Equipnent: 
Sujrface grinder 
Grinding: wheel 

Parallel clamp 
Diamond radius dresser 



Radius gage (iZn) 



Surface plate , _ _ 

Universal beVel protractor 
6" steiBl rule 
Bench grinder 



Mat^ptal: 

-|»V high-speed tool bit 



Selected references: 
Krar & Oswald, G^ndCng Technology 
McCarthy & Smithy M achine Tool Technology; 3d edition 

TECHNIQUES AND RELATED INFO. 



1. Mount wheel. 

2. True wheel. 

3. Surface grind top flat of 
tool bit.. 

4. True operator side of wheel. 

5. Dress the -i^" concave radius 
on the wheel. 




6. Rough grind the radius. 



1. f'x 7", No. 32A60-K8VBE whe^l 
IS recommended. 



With the dresser set for a 
—^^ radius, set swivel on zero 
and the centerline of the 
diamond in line with the trued 
side of the wheel. Move the 
table away from the operator 
as shown on the drawing, 
which will locate the diamond 
for dressii]ig the radius. 
Dress the wheel until the ^ 
radius meets the trued side 
of the wheel . 

By rough grinding the radius 
on a bench grinder freehand, 
you will not need to redress 
the wheel for a finish grind; " 
Check radius with radius gage? 
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TSCHSIQUBS AM imMTEU WFO. 



8. 



Aline angle plate and workpiece on the 
magnetic chuck. 



9. - Form^ grind the radius. 



10. Remove tool bit and submit for inspec- 
tion and grade. 



7V With thtf^'upr^Ti^ ~ 
the ii^gle i?late towardl^ 
^ <^ tool 
bit bn^i^ 
to be finisli-for^ 
truding ab<Q^ top ?urj6siLce • ^ 
of the aj[iglb j^^^ Tlie V J 
flat ground Jurfoce shjcmW 
now be on thp right and^^ ■ ; 
should form ah angle of 75* , 
between the ground f ace and f 
the surf ace plate on whicfc 
the angle plate is resting. 
8. Place the baqk edge of the 
angle plate against the 
back rail on the magnetic 
chuck. Aline-^the edge of - 
the tool bit with tlie^ trued 
side of the griitding^ 
9; Use flood of jcoblant to> ' ^ 
avoid btapning the tool; b 

Grind by moviiig the table 
back and forth longtitudinall/ 
and at the sMe tiinie Ibv^ 
the wheel apprpjEimately 
.OOr^per pass^^imtil the^^^^^^^ 
f ul 1 radius Has been obtained . 
Check with radius gage. 
Finisn should be within 16 
microinches . 



O 
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unit No. 
Job No. 1 



Operai^r^Q Job Title: Surface Grinder Ope|p^tor 
Pro je&t Name: Grinding Fixture for ffi tool 

D\O.T^o. 603.280 



Dvmina ^g. 54, 55 




Job Name:, Grinding Fixture for 
Thread Tool 



foTmanoe Objectives: 

only the equipment, materials, and 
operaftions listed here, the student will be able 
to ^ind the grinding fixture shown on the 

ang^n accordance with the time and accuracy 
requirements specified. After SLbmpleting this 
job the student vrill be. able to complete 
similar jobs with likelfepecifications. 



Equipment: 
Surface grinder , 
Grinding wheels 
.Diamond' wheel dresser 
Parallel clamps 
iSquare , 
Steel rule 



Sine bar 
Indicator 
Surface plate 
Gage blocks 
Surface gage 
Tilting vise 



Tim:^ 10 hours 

Operations: 

1. Wheel dressing 

2, Parallel grinding 

3. Side finding 

4, Angular grinding 



Materials 
SAE 1020, 



1t2" X if^i" X 
2jj" workpiece from the 
milling, drilling, and 
heat treat operations 



Selected references: 
Krar & Oswald, Grinding Technology 
McCarthy & Smith, ^Machine Tool Technology; 3d edition 



1. Mount straight wheel. 

2. Dress wheel. 

3. Grind surface E to clean up. 



4 . Grind suiff ace F . 

5. Moimt wheel of thickness. 



6. 
7. 

8. 
9. 



Dress. face and sides of wheel. 
Aline slot parallel with 
longtitudinal table travel. 
Grind the bottom of the slot. 
Grind sides of slot. 



10. Redress sides of the j|" wheel to fit 
in the slot on the block. 



5. 



I" X 7" No. 23A46-M5VBE is 
recommended. > 



\Place on magnetic chuck. 
Surface finish on all sur- 
faces to be no coarser than 
16 microinches . 
To 1.000" as specified on 
drawing. 

X 7" wheel 23A46-MSVBE 
is recommended . 



7. Aline by indicating the 
side of -this slot. 



Keep' slot centered with 
relation to the bolt hole, 



Make slot 



tt" wide. 

1 o 
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mCHNIQUES MP RELATED INFO\ 



*llv~AHn© the 



12. Grind the bottom of the i" slot. 

13. Grind the sides of the slot. 



Remount |" wheel. 
Dress and true the wheel. 



11; PlIK^e the 

slot down/ surf ace E 
^ on the magnet; and a ground 
tool bit protruding from the 
' ifixture . Indicatfi the side 
of the tool bit s6 tihe slot ' 
V will be pari^lei Wi^ 

Ipngtitudinai table - mbyejieiit* 
f The Im sibt . whATi orpoimrl L ^ ^ 



12 : 

13. 



(The jjM sl6t, when grouhd, 
will be jparallel with the 

tIv slot.) 

Make its depth 



Make its width 



Grind 



14. 
IS. 

16. Set up the fixture to grind surface A. 16. 



from each side xn- turn to 
keep this slot centered 
with relation to the 
slot. Use a square 
magnet and against a 
tool bit to check the "center 
location of the, ^'V slot. 



on the 



Place the fixture iii the 
tilting vise with surface 
F against the solid jaw 
of this vise. Tilt the 
fixture in the vise so the 
Yz- slot makes a 30*^ aftgle 
with the ba^e of the » 
plate. Use a sine ba| 
obtain the 30*^ angle. 

Tilt the tilting vise 7*^ 30» by 
lowering the side of the 
fixture containing thfe 

^:i siot. 




17. Grind surface Pa^ 

18. Set up the fixture to grind surface B. 
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17. ^ Grind enough to keep the 

slot centered. r 

18. -Place the fixture in^he 
tilting vise with surface 
F against the solid jaw. 

Tilt the fixture in the tilt vise 
so the^" slot is at 30** 
angle from the surface 
plate on which the vise is 
resting. Tilt the vise 7** 
30' by lowering that dlde of 
the fixture containing £he-|"' 
slot. . ' 
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PROSEDV^ 



TECHNIQUES AND RELATED INFO. 



19. Gri^ surface B. — ^ ~ 

20, ,Set up the fixture to grind surface C, 



21. Grind surface C. 

22. Set up fixture to grind surface^. 



23. Grind surface 

24. Remove all sh^ edges and submit 
for inspection and grade. 



19 , Grind enough -to keep- the- 
slot centered. 

20. Place the fixture in the tilt 
vi*se with surface E . 
again$t the ^plid jaw. 



Tilt the fixture in the tilt 
pVise so the slot makes 
a 30^ angle with the sur- 
face j)late . Tilt the vise 
10** by lowering the side 
of the fixture containing 
the slot. 

Grind enou^ to keep slot . 
centered. . 

Place the fixture in the tilt 
vise- with surface E against 
the solid jaw. Tilt the 
block in the vise so the 
5" slot makes 30** angle * 
with the surface plate. 
Use sine bar to obtain the 
30** angle. 



21. 



22. 



23, 



Tilt the vise 10** by 
lowering the side of the 
fixture containing the 
slot. 

Grind enough to keep the 
slot centered. 
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Anderson, James & Tatro, Earl E. Shcrg theoxy; 5th ed. New York, N.Y. 
McGraw-Hill. 1968. ' * 

Krar, Stephen & Oswald, Wmiam. GHndLng technology. Albany, N.Y. 
Delmar Publishers. 1973. 

McCarthy, Willard J. & Smith, Robert E. Mackine tool technology 

Bloomington, 111. McKnif^t $ McKnight. 1968. (Order from Taplinger 
• Publishing Co., 200' Park Ave., S., New York, N.Y. 10003.) 

Walker, John R. Machining fundamentals. South Holland, 111. Goodheart- 
Willcox Co. 1969. 

Wllkie Brothers Foundation. Preoieion eicpfaae gTinding. htbany, N.Y. 

Delmar Publishers. 1964. (This book is out 'of print but is still tyseful. 
-It can be found in some libraries.) 
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WRTS ilST 


NQ 


NAME 


MATI 




1 
1 


ADAniiATcn niAi 
UnAUUAIbU UIAL 


CRS 


1 1 

1 


2 


PLATE 


IK 9 


1 1 
1 


3 


SHANK 


roc 


1 1 
1 


il 


rin\/CTAII Dl A/*l/C ^ 

UUvc lAIL DLUCKb 


^ n 

CRS 


2 


5 


DOVETAIL SLIDE ' 




i 


6 


DOWEL.PIN li DIAjtll 


CRf 


4 


7 


H£)CHD.CAI?SCR, itHBUNC 


CRS 

V n V 


r 


8 


STOP PIN. 


CRS 


1 



NOTES: ■ . 

1. PARTS 2 AND4 ARE MILLING 
MACHINE PROJECTS. 

2. PARTS 6 AND 7 ARE PURCHASED.! 




.,4AND5ARE 

ASSEMBLED TO A 2'SQ. AND 
THEN MACHINED ROUND. 



DRAWN BY: E.ES. 
SCALE: — 



MICROMETER BORING HEAD 
* ASSEMBLY ,. 



DWCNa 22 



r 0 
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r|DR.(|ffiAM 




T 



locjte whrn 
assembling. 



(2) MAIL. 



loc3lewhen 
asseniiilin). 



''J 



TaERANCES: 

(unless OTHERWISf SPECIFIED} 
i;005 DECIMAL 

iijFRACTIONAL 
ti**ANGULAR 



0 



OWIMES. 



MICROMETER BORING HEAD 
PLATE 



4]MATL.CRS 
V F AO 



dangleiokmatched 
Withingleofilitfe 




TOLERANCES: 



i ,005 DECIMAL 
t^fRACTIONAL 

i:|'ANGULAR 




. TOLERANCES: $ 

trON ANGULAR 0^1^^^^^^^^ 

MACHINETOi^Q., , 

IP 



•ix45'CHAM. 



/7\SHANK 

lAfMATLCRS 

^FAO 



^UNDERCUT 

g\STOP PIN , 

° 'MATLDRflOD HARDENED 
FAO 




RAWNBY:E.F.S; 
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MICROMETER BORING HEAD 
DIAL,SHANItANDSrOPPIN 




DWG.Na23 




TOLERMCESi 

im^iv^n sPEciFiEO) 

t,0p5 ON DECIMAL DIMENSIONS 
l^^ONFRACnpNAL DIMENSIONS 

1 1° ON ANGULAR DIMENSIONS 



lOCATE MID REAM 
AFTER ASSEMBiy 




Na2|[)RILL,IO-32UNC-2B 



/^DOVETAIL SLIDE 
Vi/MATLCRS 
# FAO 




SCALE: 



MICROMETER BORING HEAD 
, DOVETAIL SLIDE 



ERJC 

I u 



DW6.N0.24 
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T 


11— J, 


0 




1 - 


li 


1 





DRAWN BYiE.ES. 



SURFACE GAGE 
ASSEMBLY 





PARTS LIST 



• NQ 


MWME 


MATI 




1 

1 


wot 1^Xl*£g 


CRS 


1 

1 


2 

- m 


ADJUSTMENT BAR 


CPS 
ins 


1 
1 


3 


SCRIBER PI i^Ox;S 


no 

Un, 


1 
1 


4 


DOWEtPW If Dxl 


f p Q 

V n 


1 






CIS 




.4: 


«:T0SUIT ; 


SIO. 


1 
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t. 0 



10-32 UNC-2A 
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